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FOREWORD 


Any remaining complacency about the food and agriculture situation must surely have 
been dispelled by the events of the past year. As a result of widespread drought, world 
food production, according to FAO’s preliminary estimates, was no larger in 1965/66 than 
the year before, when there were about 70 million less people to feed. But for good har- 
vests in North America, world production would almost certainly have declined. In fact, 
in each of the developing regions except the Near East, food production is estimated to 
have fallen by 2 percent in total and by 4 to 5 percent on a per caput basis. 

Because agriculture depends so much on the weather, there is always the danger of a 
setback like this. But the poor harvests of 1965/66 are all the more serious since they come, 
not in the midst of plenty, but after a long period in which production has only barely kept 
up with the rapidly mounting population. When many millions of people are already inad- 
equately nourished, there is little if any margin against the effects of a bad season. 

Until recently, such a margin has been provided by the large stocks of grain that have 
been in existence, mainly in North America, since the early 1950s and which have already 
contributed greatly to the food supplies of the developing countries. Large-scale emergency 
shipments from these stocks made it possible to avert disaster in India and other drought- 
stricken areas in 1965/66. However, these shipments, together with the large recent import 
requirements of China (Mainland) and the U.S.S.R., and the greater success,of United States 
policies in limiting production, have reduced North American grain stocks to their lowest 
level in well over a decade. 

Thus the world food situation is now more precarious than at any time since the period 
of acute shortage immediately after the second world war. Because of the depletion of 
the stocks, the world has become much more dependent on current production and hence on 
weather conditions. It is therefore with some anxiety that we await the outcome of the 
1966/67 harvests. 

These developments give greater urgency to the rethinking already under way about 
the role of food aid and its provision on a surer basis than that of chance surpluses. While 
the wider aspects are being discussed in a number of international forums, the United States 
Government has already taken steps to put back into production some of its reserve of 
unused farmland, and the proposed Food for Freedom Act would make its food aid inde- 
pendent of existing surpluses and also conditional on self-help measures to improve food 
production in the recipient country. 

It has always been emphasized by FAO that, invaluable as food aid may be (and the 
events of 1965/66 provide an outstanding example of this), in the long run greater pro- 
duction in the developing countries themselves is essential for any lasting improvement in 
their food situation. The problem of agricultural development in these countries and the 
efforts made to this end during the second postwar decade were a niain theme of the ten- 
year review of world agriculture to which, so as to mark the twentieth anniversary of the 
foundation of FAO, last year’s issue of this annual report was devoted. 

This year The state of food and agriculture returns to its usual pattern, and a 
review of the current situation is followed by two special chapters dealing with subjects of 
longer term interest. One of these concerns rice in the world food economy. This was 
undertaken because 1966 has been designated as International Rice Year, but a study of 
a crop which is the staple food of half of mankind is also particularly appropriate in a 


year when food production in the developing countries is causing so much concern. The 
chapter emphasizes that, if rice production in the developing countries is to be increased 
sufficiently to meet their needs, it will be necessary to speed up greatly the process by which 
technical improvements are transmitted to, and put into practice by, the farmer. As has 
been brought out in so many FAO studies, this involves not only research, education, exten- 
sion, and an adequate supply of fertilizers and other production requisites, but also rentu- 
nerative prices, better credit and marketing facilities, and improvements in land tenure systems. 
It is all these factors that determine the economic climate within which farmers work, 
and whether or not they will follow the advice on new methods provided by. the exten- 
sion services and purchase the fertilizers and other requisites needed to increase their 
productivity. . 

It has become increasingly apparent in recent years that, in addition to its effect on 
food supplies, lagging agricultural production can retard a country’s econontic development 
in a variety of other ways. This is illustrated by the special chapter concerning agriculture 
and industrialization. The chapter brings out the close interdependence of the agricultural 
and industrial sectors, in particular the role in both agricultural and industrial development 
of industries based on agricultural raw materials, and the way in which industry contri- 
butes to the expansion of agricultural production by supplying both the consumer goods 
needed to provide the incentive and the inputs required to provide the means for increased 
production. In line with the increased emphasis being given in FAO’s work to assisting 
governments in the establishment of efficient industries using agricultural raw materials, 
the chapter pays special attention to the problems encountered in some of the main industries 
of this type in the conditions prevailing in the developing countries. 

A clearer idea of the contribution needed from agriculture for the sound growth of the 
economy will be provided by the Indicative World Plan for Agricultural Development, which 
is now being elaborated in FAO. This plan will also make it easier to assess the amount 
and the most appropriate forms of aid needed for the agricultural development of the develop- 
ing countries. FAO is itself becoming increasingly involved in the direct provision of did to 
agriculture. It has long furnished technical assistance in a variety of ways, both through 
its own regular program and as the executive agent for the United Nations Development 
Program. Through the United Nations[/FAO Werld Food Program, it has for some time 
been engaged in the multilateral provision of food aid. Recently, through the Co-operative 
Program established with the International Bank for Reconstruction and Development, the 
Organization has become more directly concerned in obtaining financial aid for agricultural 
projects. I am now proposing the institution of yet another kind of assistance for agricul- 
tural development, namely a Food Production Resources Program, which would be established 
under the Freedom from Hunger Campaign to make available, on a bilateral and multi- 
lateral basis, supplies of the fertilizers and other production requisites needed to ensure 
a more rapid increase in the food and agricultural production of the developing countries. 
The urgent need for all these different forms of aid is amply demonstrated by the latest 
developments in the world food and agriculture situation. 


_B.R. SEN ~ 


Director-General 


Chapter I. Summary 


CHAPTER I. WORLD REVIEW AND OUTLOOK 


Agricultural production 


According to FAO’s preliminary estimates, world 
food production, excluding China (Mainland), was 
approximately the same in 1965/66 as the year before. 
Thus there was a fall of about 2 percent on a per 
caput basis. 

There were good harvests in North America, where 
food production rose by about 4 percent. But 
western Europe, with a rise of less than 1 percent, 
is the only other region where there was any increase 
in food production in 1965/66. In the other develop- 
ed regions food production fell slightly in eastern 
Europe and the U.S.S.R., and by 6 percent in Oceania. 

In the developing regions, adverse weather was 
widespread. It was only in the Near East that food 
production did not actually decline in 1965/66, and 
even here it failed to increase over the previous year. 
In each of the other developing regions, Africa, 
Latin America and the Far East, excluding China 
(Mainland), food production is estimated to have 
fallen by about 2 percent in total and by 4 to 5 per- 
cent on a per caput basis. For China (Mainland) 
once again there are no official statistics, but it is 
believed that food-grain production declined slightly 
in 1965. 

The preliminary estimates for 1965/66 indicate 
that per caput food production in the developing 
regions dropped back to the same level as in 1957/58, 
which in turn is the same as the inadequate prewar 
level. In the Far East, Latin America and Africa, 
per caput food production in 1965/66 was a good 
deal less than before the war. The Near East ap- 
pears now to be the only developing region where 
per caput food production is higher than before the 
war, and even here it has recently fallen considerably 
below earlier peak levels. 

Among the main agricultural commodities, there 
were falls of between 4 and 8 percent in 1965/66 
in the world production, excluding China (Mainland), 


of wheat, barley, rice, sugar, apples, groundnuts, 
cocoa and tobacco, and smaller falls for a number 
of fibers. The most serious development was the 
estimated decline of more than 2 percent in total 
grain production, which accounts (on a price-weight- 
ed basis) for about a third of world agricultural pro- 
duction. For most other products there was a small 
increase in production in 1965/66, but for olive oil, 
soybeans and coffee increases ranged from 15 to 
almost 50 percent. 

World fish production, excluding China (Mainland), 
is estimated to have increased, on a price-weighted 
basis, by almost 4 percent in 1965. The increase 
in Peruvian production, which has been such a major 
factor in the recent expansion of the world catch, 
was relatively small, and in Chile there was a drastic 
reduction. The difficulties in these countries helped 
to encourage Scandinavian producers to expand their 
fisheries for fish meal raw material, and South Africa 
also increased its catch of fish for reduction. Both 
the Japanese and the U.S.S.R. catches continued to 
expand. Catches also increased in the United States 
and most other major fishing countries. 

World roundwood removals rose by about | per- 
centin 1965. Most of the increase in industrial round- 
wood occurred in North America. In Europe, the 
U.S.S.R. and Japan, fellings were little different from 
the level of 1964, and in several west African countries 
removals of hardwood logs for export declined. 
There was a small increase in sawnwood production. 
The production of wood-based panel products con- 
tinued to expand to meet the rapidly growing demand. 
World production of wood pulp increased by about 
5 percent. The output of paper and paperboard 
continued to rise in 1965, but at a rate slightly below 
that of 1964. 

In view of the poor harvests in so many areas in 
1965/66, even more than usual interest attaches to 
the prospects for the 1966/67 production season. 
Only piecemeal information is so far available, and 


it is not yet possible to assess the extent to which 
production is likely to recover, particularly in the 
developing regions. In Europe and the U\S.S.R., 
excess rainfall reduced winter wheat plantings, and in 
the United States wheat production was expected to be 
7 percent below the large crop of 1965/66. In the 
Far East, drought affected the wheat crops in India 
and Pakistan, and widespread drought is also report- 
ed in China (Mainland). In northwestern Africa and 
a number of Near Eastern countries, wheat produc- 
tion is expected to be reduced by inadequate rainfall. 
It should be emphasized however that, especially 
for the developing countries, the early information 
often tends to consist very largely of droughts and 
other disasters, and it is only later that reports on 
average or good harvests start to come in. 


Changes in stocks 


The year 1965/66 witnessed some important devel- 
opments in the world stock situation. There was 
a further large fall in the stocks of wheat, as the 
import requirements of India and the U.S.S.R. rose 
sharply and those of China (Mainland) remained 
large. The combined grain stocks held by the major 
exporters are no longer considered excessive in rela- 
tion to requirements, and United States stocks of 
wheat are now less than “‘the maximum amounts 
justifiable for strategic stockpiles.” Stocks of a 
number of other products, including cotton, coffee 
and sugar, rose in 1965/66. 


Economic activity and the demand for agricultural 
products 


The growth of the world economy as a whole 
appears to have slowed down slightly in 1965. The 
combined gross national product (GNp) of the indus- 
trial countries rose less than in 1964, and the expan- 
sion in the volume of world trade was well below the 
unusually large increase in 1964. While there was 
substantial economic growth in several of the rather 
few developing countries for which data are avail- 
able, progress was held up in a number of them by 
the poor harvests and other factors. 

The contmuation of the economic expansion in 
the United States, now in its sixth year, is an out- 
standing development. To what extent this contin- 
ued boom has affected the overall demand for agri- 
cultural products is difficult to determine. As might 


be expected, among agricultural imports sensitivity 
to recessions has been greatest in the case of the 
agricultural raw materials. Both the volume and 
price of these imports have been more stable since 
1961, but for the other main groups of agricultural 
products the absence of recessions appears to have 
had little effect. 


Food supplies and consumption 


The effect on food supplies and consumption of 
the poor harvests in 1965/66 was generally at least 
partly mitigated by increased imports and reduced 
exports and by drawing on stocks, but how far 
this made it possible to maintain food consumption 
levels is still too early to say. In India, on whose 
food shortage world attention was particularly fo- 
cussed during the period under review, there were for 
some time fears of an extremely serious famine sit- 
uation, but it proved possible to avoid mass starva- 
tion. Grain imports (largely concessional supplies 
under United States Public Law 480) were stepped 
up to the maximum level that could be absorbed 
by the ports and the internal distribution network. 
Even so, there were severe local shortages. 


International trade in agricultural products 


The preliminary FAO indices indicate that the value 
of world trade in agricultural, fishery and forest 
products, which in 1964 had risen steeply as a result 
of increases in both volume and prices, declined 
slightly in 1965. This stability in the value of trade 
was the combined result of a more or less stable 
volume of trade and a slight fall in the average level 
of prices (export unit values). In ‘“‘real” terms, the 
unit value and total value of exports were rather 
lower than in 1965, as there was a 2-percent increase 
in the average export unit value of manufactured 
goods, reflecting the inflationary pressures prevail- 
ing in most major industrial countries. 

The regional pattern of changes in agricultural 
imports in 1965 reflects mainly the course of imports 
of foods and feedstuffs, the only group of agricul- 
tural commodities to show a larger volume of trade 
in 1965. In western Europe, there was a 6-percent 
increase, which was, as often in the past, due prin- 
cipally to larger imports of feedstuffs. Larger tm- 
ports of grains were a major reason for an expansion 


in the agricultural imports of the Near East and 
Africa. Wheat imports also increased in the Far 
East, especially in India, but this was offset by reduc- 
ed imports of a number of other foodstuffs. In 
Latin America, less wheat was imported by the grain 
deficit countries. Only fragmentary data are avail- 
able for eastern Europe and the U.S.S.R., but their 
imports are likely to have been sinaller than in 1964, 
when the poor harvests of 1963/64 necessitated large 
purchases from the rest of the world (the effect of 
the poor harvests in 1965/66 will be reflected chiefly 
in the {966 trade). 

Imports of beverages and tobacco were stable in 
1965. despite very much larger cocoa imports in 
both western Europe and North America, following 
a record crop and low prices. Less agricultural raw 
materials were imported overall; imports into North 
America and Japan were greater, but those of western 
Europe fell by 5 percent, with smaller purchases of 
rubber and especially cotton. 

The total volume of trade in fishery products ap- 
pears to have declined slightly in 1965, for the first 
time for a decade. Imports of forest products, which 
have expanded steeply for many years, increased only 
moderately in 1965, as shipments into western Europe 
failed to increase. 

The renewed fall in the average price level of 
agricultural products that started in early 1964 con- 
tinued through most of 1965. For the year as a 
whole, export unit values averaged 2 percent lower 
than the year before. Much of this decrease was, 
however, offset by higher average export unit values 
for forest products and particulatly fishery products, 
so that the overall level of average cxport unit values 
for agricultural, fi hery and forest products combin- 
ed fell only slightly. In terms of their purchasing 
power for manufactured goods the prices of these 
products were less satisfactory, as the unit valuc 
index of manufactured goods has in the past two 
years risen by 4 percent. 

Among the main commodity groups, the average 
price level for food and feedstuffs fell by 1 percent. 
The price of most commodities in this group rose 
in 1965, but prices were much lower for a number 
of important products, including sugar and wheat. 
The index for beverages and tobacco fell fractionally. 
The export unit value for coffee was slightly higher, 
as exports were restricted under the International 
Coffee Agreement, but the unit value of cocoa exports 
was down by a fifth, and tobacco prices were also 
lower. Average export unit values for agricultural 
raw materials fell by 6 percent, because of lower 


prices for wool, sisal and rubber. Fishery products 
averaged 9 percent higher than in 1964, with rapidly 
growing demand and some supply shortages. The 
upward movement in prices of forest products that 
had started in 1963 was halted in 1965, but the 
average for the year was higher than in 1964. 

The combined result of the small changes in the 
overall volume and unit values was a fractional re- 
duction in the total value of world exports of agri- 
cultural, fishery and forest products in 1965. There 
was little difference in the course of export earnings 
as between the developed and the developing countries 
as a whole, though the earnings of the individual 
geographical regions varied substantially. The growth 
of exports, small as it was, was greatest in western 
Europe (4 percent). The only other region to show 
any significant increase in the value of exports was 
Latin America, where it was almost entirely due to 
a larger volume of trade. There was a small increase 
also in the value of exports from the Near East, but 
the agricultural export earnings of all other regions 
were smaller. The 2 percent fall in the agricultural 
exports of North America, however, was caused very 
largely by a reduction of 18 percent in the United 
States government-financed exports in 1965; com- 
mercial exports were greater than the year before. 

The disappointing results obtained by agricultural 
exporting countries in 1965, and the vicissitudes in 
certain commodity markets, served as a reminder of 
the continued seriousness and difficulty of solution 
of agricultural commodity problems. Most of the 
international machinery on trade and development 
that has been set up following the first United Nations 
Conference on Trade and Development (UNCTAD) 
started to function in 1965. Efforts to conclude 
commodity agreements for products in particular dif- 
ficulties, such as cocoa and sugar, however, did not 
produce concrete results. Much attention was given 
to problems of international development assistance, 
including food aid, where the disappearance of much 
of the surplus elemert in the United States stocks 
of agricultural products has brought the prospect of 
some important changes. 


Farm prices and incomes 


Indices of prices received by farmers rose in 1965 
in almost all of the countries (most of them develop- 
ed) for which data are available. In general, the 
greatest increases were in prices of livestock and 
horticultural products, and there were only moderate 
increases in grain prices. Smaller harvests and the 


pressure of demand on available supplies account in 
large part for the rise in agricultural prices, although 
price indices were also significantly affected by the 
upward adjustment of officially supported or stabiliz- 
ed prices in many countries. 

Prices paid by farmers for production requisites, 
wages and various expenses have also gone up stead- 
ily. But in most of the countries for which there 
are data, the ratio of prices received to prices paid 
by farmers either improved slightly in 1965 compar- 
ed with 1964, or showed hardly any change. 

Despite the higher prices and more favorable price 
relationships in a number of countries, the increase 
in gross returns was often insufficient, because of 
lower harvests, to offset the increase in farm expenses, 
so that net income declined. In the developed 
countries, however, the number of farms and farmers 
is likely to have continued to fall during the year, 
so that changes in income per farm unit and per 
farmer were probably more favorable than the over- 
all figures suggest. 


Consumer prices 


Retail food prices have continued to rise in almost 
all countries. In a good many European countries 
and in Australia, partly as a result of the poor har- 
vests, the increase in retail food prices appears to 
have accelerated in 1965. Increases in the overall 
cost of living were equally widespread, and in many 
cases the rise In food prices appears to have led 
the way, for in almost half of the countries for which 
there are data food prices rose faster in 1965 than 
the overall cost-of-ltving index. 


Agricultural policies and development plans 


During the period under review there have been 
few changes in national agricultural policies. As 


usual a large number of new dev.loptment plans 
have been embarked on in the developing countries. 
An encouraging development is the increasing amount 
of information that is now becoming available on 
the implementation of past and current plans. Al- 
though this all too often reveals shortfalls in the 
performance of the agricultural sector, it should 
contribute greatly to making future planning more 
effective. 

The same problem of lagging agricultural produc- 
tion that plagues so many developing countries is 
still faced by the U.S.S.R. This is made clearly ap- 
parent by the extent to which agricultural production 
fell behind planned targets in the seven-year plan 
just completed, and the new five-year plan sets targets 
that are actually below those in the previous plan. 

In western Europe the trend away from price 
measures has continued. As for some years past, 
more and more attention is being paid to measures 
to increase efficiency, in particular through improve- 
ments in the farm structure. 

Following a period of stalemate, progress has been 
resumed in the elaboration and implementation of 
the common agricultural policy of the European 
Economic Community (cec). In the developing re- 
gions, further progress has been made with most 
of the proposed and existing schemes for regional 
economic co-ordination and co-operation. 

In the United States, the Food and Agricultural 
Act of 1965 extends further the more flexible ap- 
proach to farm support begun earlier with the feed- 
grains program. The Food for Freedom Act, which 
has been proposed to replace Public Law 480, intro- 
duces a radically new approach to food aid, under 
which such aid would no longer be dependent on 
existing surpluses and would also be conditional on 
efforts by the rectpient countries to improve their 
own agricultures. Related to this proposed program 
are measures to Increase the United States grain 
acreage in 1966/67 and 1967/68 for the first time 
for many years. 


CHAPTER I. AGRICULTURE AND INDUSTRIALIZATION 


Interdependence of agriculture and industry 


The interrelationships between agriculture and 
industry are complex. Agriculture’s basic role as 
supplier of food for the industrial labor force and of 
many of the raw materials for industry is only one 


element, although perhaps the most essential. In 
most of the developing countries, agricultural exports 
must provide the bulk of the foreign exchange earnings 
for the import of the capital goods required for 
industrialization. Agriculture releases labor and often 
finance to industry. The agricultural population 


provides a market for industrial products, not only 
for consumer goods but also for a wide range of 
equipment and materials used in agricultural pro- 
duction.. 

Agriculture’s contributions are essential for in- 
dustrial development. As a result, the agricultural 
sector is subject to considerable strain during a pe- 
riod of rapid industrialization, and the rate of growth 
of agricultural output is usually a critical determinant 
of the rate at which industrialization can proceed. 
Similarly, agriculture depends on industry both for 
the consumer goods that give producers the incentive 
to raise their production for the market and for the 
inputs that are needed for the modernization of 
production. 

In the conditions of the developing countries, 
which are in effect trying to achieve an agricultural 
revolution and an industrial revolution simultaneously, 
there is much to be said for greater attention to 
what may be.termed “‘agro-oriented” industrializa- 
tion. This would concentrate particularly on the 
consumer goods and inputs needed by the agricultural 
population, who would thus be assisted and stimu- 
lated to produce the increasing quantities of food and 
other agricultural products demanded by the industrial 
population and would in turn, as a result of having 
higher incomes, become better customers for the 
products of industry. 


Industries using agricultural raw materials 


A very large part of agricultural production 
undergoes some degree of transformation between 
harvesting and final use. The industries based on 
agricultural raw materials comprise a very varied 
group, ranging from simple preservation (such as 
sun drying) and operations closely related to har- 
vesting, on the one hand, to the production by mod- 
ern, capital-intensive methods, of such articles as 
textiles, pulp and paper at the other extreme. 

Because of the great variety of these industries, 
it is difficult to generalize about their characteristics. 
Nevertheless, it does appear that many of them have 
characteristics that make them particularly suitable 
for the circumstances of the developing countries. 
Many of them have a lower capital intensity than 
other industries, and their requirement of skilled 
labor also is often lower. There is evidence that 
they have an especially high degree of linkage with 
other industries, so that their establishment has bene- 
ficial repercussions throughout the economy, includ- 


ing feedback effects on agriculture itself. For a 
good many agricultural industries a small plant may 
be economically efficient and profitable, which is 
another important factor in developing countries 
where the domestic market is limited by low purchas- 
ing power and also sometimes by the small size of 
the population. 

Processing is only one link in a continuous chain 
between raw material production and final consump- 
tion. In the case of crops, livestock, fish and forest 
products, the need for a close integration of raw 
material production and processing is reinforced by 
the biological nature of the raw material. The 
seasonality of agricultural production, the perisha~ 
bility of many products, and the possibility of con- 
trolling their quality make it desirable for there to 
be close contact and advance planning between pro- 
ducer and processor. Thus for some commodities, 
especially fruit and vegetables for canning and freez- 
ing, raw material production and processing are in- 
creasingly ‘‘vertically integrated” in the developed 
countries through various forms of contract farming. 

In most developing countries, agricultural products 
are the most readily available raw materials for in- 
dustrialization. Where, as in many cases, the raw 
material represents a large proportion of total costs, 
its ready availability at reasonable cost can often 
to a large extent offset such disadvantages as the lack 
of infrastructure or skilled labor in these countries. 

The factors determining the most economic loca- 
tion for a processing industry are complex, but 
transport is generally a main factor. Most agri- 
cultural products either lose weight and bulk in 
processing, so that they can be transported more 
cheaply after they have been processed, or they are 
perishable and can more easily be transported in 
processed form. 

Even in the most advanced countries, the indus- 
tries using agricultural raw materials represent a 
large part of total industrial activity. It may be 
roughly estimated that in 1958 these industries ac- 
counted for 33 percent of the value added and 48 
percent of total employment in world manufacturing 
industry (excluding the U.S.S.R. and eastern Europe). 
In the less industrialized countries their share was 
51 percent of the value added and 64 percent of 
employment in manufacturing industry, as against 
31 percent for value added and 39 percent for employ- 
ment in industrialized countries. 

For the world as a whole, the share of these in- 
dustries declined from 44 percent of value added in 
manufacturing industry in 1938 to 33 percent in 1958. 


This does not reflect a decline in absolute terms but 
a greater proportionate rise in heavy manufacturing, 
which in turn reflects the changing pattern of demand 
as incomes rise. 

In the world as a whole, the value added in the 
industries using agricultural raw materials rose by 
about a quarter in the period 1953-58. The rise in 
the numbers engaged has been very much smaller 
and, in fact, considerably less than the growth of 
population, indicating that in general the recent 
expansion of these industries has contributed little 
to total employment. 

The food processing industries, which in terms of 
value added are the largest of those using agricul- 
tural raw materials, have continued to expand con- 
siderably faster than population growth since, as 
their incomes rise, consumers tend to demand an 
increasing proportion of processed food, while the 
processing is also gradually shifted from the farm 
and the household to the factory. The value added 
in the world’s textile industries increased by only 
about 7 percent between 1953 and 1958, but for this 
group of industries there has been a particularly 
rapid growth in the developing countries (28 percent). 
Among the main forest industries, the value added 
in wood products and furniture increased by about 
a fifth during this period, and in paper and paper 
products by somewhat more than a third, which was 
the fastest increase for any group of industries using 
agricultural raw materials; in both cases the expansion 
was much more rapid in the developing than in the 
developed countries. 

In most cases, industries based on agricultural raw 
materials played a crucial role in the early stages 
of the industrialization and general economic devel- 
opment of the developed countries. The produc- 
tion and export of woollen textiles was the basis of 
England’s industrialization in the 16th and 17th 
centuries. Textiles played a major part in the in- 
dustrialization of the United States, a number of 
western European countries, and Japan, largely 
through their pioneering role in the mechanization 
of production and the development .of factories in 
place of handicraft production. Food processing 
and a wide variety of other industries based on 
agricultural raw materials were also of considerable 
importance in the earlier stages of economic develop- 
ment in these and many other countries that are 
now highly industrialized. 

An important potential contribution to economic 
development of industries using agricultural raw ma- 
terials is the earning and saving of foreign exchange. 


When a product formerly exported in raw form is 
processed before export, or when a processed com- 
modity previously imported is produced locally, a 
country can obtain for itself the value added that 
formerly accrued elsewhere. Because of the need to 
import much of the processing equipment and also 
some of the current inputs for agricultural processing 
industries, not all of this value added amounts to a 
net gain in foreign exchange, but there generally is a 
net gain. At present only a small proportion of the 
agricultural exports of these countries is shipped in 
processed form, but in the last few years exports of 
many processed agricultural products from the devel- 
oping countries have increased rapidly. 

In this section of the chapter, an attempt is made 
to indicate, on the basis of practical experience, the 
key factors involved for individual industries or groups 
of industries in the successful establishment and oper- 
ation of an economically efficient enterprise, espe- 
cially in the conditions of the developing countries. 
The industries that have been selected are those for 
which FAO has made case studies or has accumulated 
substantial practical experience in its operational work, 
including those concerned with wheat, rice, sugar, 
oilseeds, fruit and vegetables, meat, milk, fish, fibers, 
hides and skins, and forest products. The account 
of these industries is already so highly summarized 
as to make a further summary here unnecessary. 


Industries serving agriculture 


Agricultural production uses as inputs a great 
variety of industrial products. Although they orig- 
inate from many different branches of industry, they 
have a certain unity in that they are all destined for 
the same final consumer. It is therefore of interest 
to examine them together as the industries serving 
agriculture. 

Current inputs of industrial origin in the agricul- 
tures of the developing countries are generally small 
at present. However, the high figure for some of 
these countries, such as China (Taiwan), suggests 
that intensive efforts at raising output and produc 
tivity will, especially if land resources are limited, 
necessitate industrial inputs of comparable magnitude 
with those in developed countries. Thus, while the share 
of agriculture in the economy falls as development 
proceeds, this is likely to be largely offset, as re- 
gards agviculture’s demands on industry, by the 
increase in industrial input requirements per unit of 
output as farming techniques are improved. 


Only for fertilizers and tractors is it possible to 
present worldwide tabulations which provide some 
indication of the growth of agriculture’s demand for 
industrial inputs. These are, however, two of the 
most important production requisites that industry 
provides for agriculture. Fertilizers are a major 
source of increased production and_ productivity, 
and tractor numbers give a rough indication of the 
general level of mechanization. 

World fertilizer consumption doubled between 
the mid-1950s and the mid-1960s; the increase has 
been most rapid in the developing countries where 
the level of consumption is still very low. With 
tractors, also, the increase in numbers has been 
very much faster in the developing countries. The 
broad similarity in trends in fertilizer consumption 
and tractor use suggests that, because of the com- 
plementary nature of many of them, the adoption 
of modern techniques of production tends to move 
forward simultaneously on a broad front. 

The first requirement for the use of fertilizers is 
knowledge of the most agronomically and economically 
efficient kinds of fertilizers and their rates of appli- 
cation with various crops and soils. Before embark- 
ing on the domestic production of fertilizers, it is also 
essential to develop an effective demand by means 
of an efficient organization for the demonstration of 
the benefits from their use, for distribution and 
marketing, and for the provision of credit facilities. 
The limited number of developing countries possess- 
ing chemical fertilizer industries, however, is a reflec- 
tion of the many difficulties involved in their esta- 
blishment. 

The demand for tractors in most developing coun- 
tries is still too limited to make a domestic industry 
economic. For the manufacture of a great many 
other industrial products needed in agriculture, how- 
ever, there are no overriding economies of scale, and 
the production of such requisites is very much more 
widespread. 

Many developing countries exporting particular 
agricultural products in processed form have devel- 
oped new industries in response to the domestic 
demand for machinery and intermediate inputs re- 
quired in their processing, and in many cases they 
have even built up an export of these items. 


Main problems 


Because of their interdependence, the integrated 
planning of agriculture and industry is necessary, if 
each is to make its full potential contribution to eco- 


nomic growth. This is only a beginning, however, 
and, within the framework provided by this macro- 
economic planning, detailed planning and feasi- 
bility studies are also necessary at the enterprise 
level if viable industrial projects are to be established. 

Market research forms a basic part of such a study, 
together with an assessment of the supply of raw 
material for processing. An assessment must also 
be made of the marketing organization that will be 
required, including the extent and form of vertical 
integration that is desirable. Concerning the plant 
itself, determination of the most appropriate location 
and capacity are particularly crucial. The choice 
of technology depends to a large extent on the raw 
material and the type of finished product. The 
success of a processing plant depends very heavily 
on the efficiency of its management and administra- 
tion. Particular attention must be given to training, 
as the lack of qualified and experienced personnel is 
often the most serious limiting factor. 

The developing countries face a difficult problem 
in the choice of the technclogy they should adopt 
in their industrial development. On the one hand, 
the use of the modern technology developed in the 
high-income countries holds out the promise of a 
significant reduction in the time and sacrifices needed 
to achieve a high rate of growth. On the other 
hand, these production techniques appear ill-adapted 
to the factor availabilities in developing countries, 
where unskilled labor is plentiful and capital and 
skilled labor scarce. Developing countries can in- 
crease the degree of labor intensity by choosing either 
labor-intensive industries, or labor-intensive tech- 
niques within a given industry, or a combination of 
the two;in each case, however, the degree of flexibility 
appears to be less than is often supposed. 

An eXpansion of exports in processed form was 
one of the principal ways singled out by UNCTAD 
in which developing countries could increase their 
foreign exchange earnings. There are, however, a 
number of circumstances which tend to hinder the 
expansion of exports of processed agricultural pro- 
ducts from developing to developed countries. These 
are mainly: the presence of tariff and nontariff bar- 
riers in developed countries; difficulties of market- 
ing processed products in developed countries and 
other new markets; and the weak initial competitive 
position, in terms of both price and quality, of the 
products of the developing countries. 

In some cases the governments of developing coun- 
tries have themselves participated directly in the 
establishment and operation of industrial enterprises. 


More often, however, government activities in this 
regard are confined to various measures of assist- 
ance to the private sector. One of the most impor- 
tant areas of government responsibility is research. 
The provision of industrial training is an essential 
prerequisite for the development of industries in 
primarily agricultural countries without an industria] 
tradition and a pool of industrial labor. Govern- 
ments may also need to take special measures to 
assist new industries with credit and finance. In 
some cases they may find it advantageous to seek 
investment from foreign sources which also bring in 
technical knowledge, business management, and top 
level supervisory personnel. Governments must also 
supply the necessary infrastructure, particularly mar- 
keting, transport and power facilities. 

A considerable amount of international assistance 
is now available to back up these efforts. Many 
different industrial enterprises using agricultural raw 
materials or producing requisites for agricultural 
production have been established in developing 
countries in recent years with financial and technical 
assistance from the various bilateral aid programs. 
Among the multilateral agencies, FAO is itself provid- 


ing increasing assistance in the establishment of such 
industries. Training and demonstration have always 
been major elements in this assistance, while research 
is promoted through a wide range of projects, includ- 
ing the establishment of permanent research instt- 
tutes in various subjects. Preinvestment surveys, 
feasibility studies and pilot projects are carried out 
for industries using agricultural raw materials. A 
recent development has been the setting up of the 
FAO/Industry Co-operative Program, through which 
it is hoped that private industry in the developed 
countries will make a greater contribution to the 
establishment of agricultural processing industries 
and industries serving agriculture in developing coun- 
tries. On the input side, FAo and the fertilizer in- 
dustry have for some years conducted a joint. pro- 
gram, whereby fertilizer trials have been promoted 
and pilot schemes of fertilizer distribution to farmers 
carried out. The possibility is at present being. ex- 
plored of establishing a Food Production Resources 
Program, under which international assistance 
would be available for the provision to the develop- 
ing countries of supplies of fertilizers and other 
needed inputs. 


CHAPTER IV. RICE IN THE WORLD FOOD ECONOMY 


Main features of the world rice economy 


Rice is the staple food of approximat.ly half of 
the human race. For over 1,400 million people in 
the Far East, where nine tenths of the world’s supply 
is grown and consumed, it provides the main dietary 
source of energy. The value of the world output 
probably amounts to at least U.S.$20,000 million. 
The crop occupies between half and two thirds of 
the arable land available in major producing coun- 
tries and a much heavier share of the most fertile 
soils. It is a major source of foreign exchange for 
a number of developing countries. Today, rice is 
cultivated under a wider variety of conditions and 
by more varied methods than any other major crop. 

More than half of the world harvest of over 250 
million tons of paddy is retained on the farms where 
it is grown. This makes the task of increasing rice 
production more difficult, because of the low respon- 
siveness of the farmers to monetary incentives. Never- 
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theless, during the past decade rice production 
has increased on an average by 3.5 percent per an- 
num, an expansion which can be attributed equally 
to increases in area and in yields. The part played 
by yields isa new and encouraging development, but 
the extension of the area has sometimes reflected the 
availability of more land under irrigation rather than 
the planting of new land. In absolute terms, the 
bulk of the increase in production has been in the 
Far East excluding China (Mainland), but in Latin 
America producers have maintained a much faster 
rate of growth, mainly due to the extension of the 
rice area. 

In recent years, as opposed to the mid-1950s, 
exporters have achieved a more rapid growth rate 
than importers, reflecting, in the one case, the rela- 
tive profitability of rice as a cash crop and its priority 
as a source of foreign exchange and, in the other, 
the enormous earlier expansion of the rice area and 
the extent of rice cultivation as a subsistence crop. 


The disparities in the productivity of rice lands 
have widened further in the past decade. These 
disparities are due partly to differences in the sys- 
tems of cultivation but also to differences in ecolog- 
ical and economic conditions, particularly the stage 
of economic development. There is considerable 
potential for increasing yields in most of the less 
developed areas, especially if the varieties of rice 
now being developed are introduced on a large scale 
and if water control is improved. 

On the consumption side, demand is increasing, 
partly because of the growth of population but also 
because of improved levels of living and more ur- 
banization (especially in Africa and Latin America) 
which often favors the replacement of coarse grains 
or starchy roots by rice. Conversely, there is a shift 
in demand toward wheat, which is relatively cheaper. 
The Far East wheat imports are today double those 
of rice. China (Mainland), previously a major rice 
importer, has become the fourth largest exporter, 
although its imports of wheat have increased sub- 
stantially. While the Far East remains the main rice 
exporter, it has Jost its virtual prewar monopoly. 
Non-Asian exporters (particularly the United States 
and the United Arab Republic) have considerably 
increased their share of the total trade. 

The net result of the changes in production and 
consumption is that the trade balance of develop- 
ing countries has been reversed since the early 1950s 
and now shows a deficit, while the opposite has oc- 
curred in the case of developed trading countries. 
For world trade as a whole, exports are still below 
the prewar volume, having been kept down by wide- 
spread government control’of exports, restriction of 
imports to save foreign exchange and ample supplies 
of wheat on concessional terms. The international 
rice trade is still effected largely between developing 
countries. 


Demand and consumption 


Rice eaters are either habitual consumers who rely 
on rice for most of their nutrient intake, or consumers 
who are shifting from an inferior food to rice or 
wheat; or, lastly, people —- mainly in developed 
countries —- who eat rice only occasionally as a spe- 
cial dish. These three groups react in different ways 
to changes in the price of rice. The world rice 
market is therefore not homogeneous. 

As incomes increase, rice eaters in the first group 
tend first to improve the quality of their supplies 
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and later to place more emphasis on sugar, meat 
and other nonstarchy foods. However, since rice 
remains at all income levels the principal dish round 
which meals are planned, it is unlikely to become 
supplementary in the way that bread and potatoes 
tend to be in high-income countries. The income 
elasticity of demand also varies widely as between 
different countries. The demand for rice is affect- 
ed both by its real cost and by variations in cost, 
but here again the impact on different groups of 
consumers varies considerably. 

Prices of rice on retail markets do not necessarily 
reflect prices on international markets, since nearly 
all the major rice-importing countries closely control 
the size of their imports and since domestic costs 
of production are sometimes high. Consumer sub- 
sidies on rice are used sparingly, because of their 
heavy cost. Changes in food price relationships and 
price disparities, therefore, have not so far had a 
marked impact on rice consumption. Food habits 
and general living customs govern demand. These, 
together with ecological conditions in tropical areas, 
tend to favor the consumption of -rice as opposed 
to wheat, despite government efforts to reduce con- 
sumer resistance to alternative foods, especially in 
times of rice shortages. 

In its natural state the nutritive value of rice is 
good, but when milled and polished it loses some 
of its food value and even more if cooked in an 
excess of water. The most satisfactory approach to 
this problem in the long run will be to improve the 
dietary pattern as a whole, but this takes time. More 
short-term measures include an increase in the pro- 
duction and yield of rice, its partial replacement by 
wheat and millet, and the addition to the diet of 
such high-protein foods as fish. 


Production and productivity 


Rice has a wider range of cultivation than any 
other staple cereal, and between latitude 4898’ N 
and 37°2’ S it can be grown wherever sufficient 
water is available. Infertility of soil and lack of 
water are probably the two most common causes 
of low yields. Differences in environment are also 
important. 

The rice-growing areas can be divided broadly 
into the subtropics and tropics where indica rice is 
grown, and the temperate zones, where japonica rice 
thrives. Since ecological factors such as length of 
daylight, temperature and rainfall play such an 


important role in rice cultivation, the crop in the 
temperate zones (with mild temperatures and long 
days) will usually outyield that grown in the tropics. 

Plant breeding work seeks to counter ‘‘natural’’ 
disadvantages by introducing into the rice seed such 
desirable characteristics as indifference to photother- 
mal sensitivity, greater response to fertilizer and 
shorter growing periods. In most developing coun- 
tries a more stable or regular water supply and 
efficient drainage of excess water are prerequisites 
of any substantial increase in productivity or 
output. 

Mechanization requires heavy initial capital invest- 
ment, large units of cultivation and engineering and 
workshop facilities, but it could prove economic 
both in sparsely populated areas and in ‘‘dry land” 
rice production. Though yield improvements depend 
on a whole complex of improved practices, the re- 
sponse of rice to fertilizer — particularly to nitrogen — 
can be striking and speedy, as the examples of Japan 
and China (Taiwan) show. In other countries, little 
fertilizer is used on rice, however; greater utilization 
depends on appropriate cost-price relationships, as 
well as adequate supplies of fertilizer. 

Encouraging progress is being made in the under- 
standing of many pests and diseases and in the devel- 
opment of more effective control measures. 


Processing and storage 


The amount and quality of the crop which becomes 
available for consumption largely depends on the 
efficiency of the preprocessing, milling and storage 
operations. Considerable milling losses are incurred 
because of the numerous small mills or crude 
hand-pounding equipment. In view of the rising 
demand for rice, a balanced expansion is needed in 
processing, milling and storage. Losses in harvest- 
ing can be diminished if the optimum time is chosen. 
It appears that the lack of effective water control in 
the developing countries will make it necessary to 
continue hand-harvesting for many years. More 
immediate benefits could therefore be gained from 
improvements in the threshing and drying phases. 

In many countries there is excess milling capacity 
and, although this is often a transitional problem, 
it has led governments to limit the building of new 
mills. Modernization is slowed down also by the 
shortage of foreign exchange, but several govern- 
ments are now establishing mills within the public 
sector. 
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Losses of stored rice vary in amount and character 
under different storage conditions and practices. It 
is generally believed that half of the storage losses 
are usually caused by insects, but heavy demage is 
also attributable to rodents. 

The existence of unused large-scale modern storage 
facilities in developing countries underlines the need 
for thorough preinvestment studies, including cost- 
benefit analysis, before additional facilities are con- 
structed. 


Economic and institutional factors 


The application of technological innovations to 
rice farming in developing countries is closely relat- 
ed to the entire process of economic and social 
development. Consequently, the selection of alter- 
native farm practices or of particular inputs must 
be adapted to the specific conditions of the farmer 
and must, in particular, be profitable. 

The choice of methods of cultivation, therefore, 
requires information not only on the potential con- 
tribution of a particular input, but also on the cost 
or effort required to achieve the output growth. 

The adverse effects of variations in production in 
the more developed countries are largely cushioned 
by efficient marketing systems, but in developing 
countries the fluctuations in output have an imme- 
diate effect on producers’ incomes. In the develop- 
ing countries, since most of the rice output is grown 
by subsistence farmers and never enters commercial 
channels, there are great difficulties in improving 
marketing. 

Many governments take extensive measures to try 
and secure betterand more stable prices. Thus, they 
have taken import-export control measures involv- 
ing price fixation and market regulation, operated 
buffer stock schemes, encouraged co-operatives, im- 
plemented incentive prices to farmers and but- 
tressed prices immediately after the harvest by a com- 
bination of credit, storage, transport and marketing 
facilities. Governments have sought to increase the 
volume and efficiency of institutional credit, which 
will lower interest rates and break the hold of the 
moneylender and landlord on credit and marketing. 
In addition, efforts have been made to give farmers 

etter incentives by improving land tenure conditions 
through preventing excessive fragmentation of farms, 
stimulating joint farming and through breaking up 
large estates and regulating tenure, including share- 


cropping. 


The outlook 


The paramount part played by rice as a basic food 
is unlikely to diminish in the foreseeable future. 
Its role in world trade is more uncertain, even though 
demand for imported rice should be well sustained 
for some years to come. The central rice problem is 
a production problem. Its solution will depend on 
greater success, not only in diagnosing the cause 
of inadequate growth, but equally in applying in 
the paddy field the already known results of scien- 
tific research and in giving farmers the necessary 
economic incentives. Action must also be taken to 
prevent avoidable wastage by improving handling, 
marketing, processing and storage. 

World demand for rice during the next decade 
should show a considerably faster rate of growth 
than other cereals, but the level of actual consump- 
tion will be conditional on improved production and 
marketing. Most of the absolute increase in con- 
sumption anticipated by 1985 will be in the tradi- 
tional rice-eating areas of the Far East, but the 
greatest relative growth ts likely to be in Latin Amer- 
ica and in west Africa. However, since rice diets 
are nutritionally unbalanced in most developing coun- 
tries, it is essential to improve them by, for example, 
developing low-cost food products which are rich 
in proteins, minerals and vitamins. 

A considerable group of countries will remain 
heavily dependent on rice exports as a source of 
foreign exchange. A continuation of present trends 
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in production and consumption would lead to a 
sharp increase in the net import deficit of develop- 
ing countries, concentrated in the Far East but also 
affecting Latin America and Africa. Unless special 
arrangements are made, however, world rice trade 
will continue to be limited by the lack of purchasing 
power of developing importing countries, and pos- 
sibly by an inadequate growth of production in ex- 
porting countries. 

The world will not be able to grow enough rice 
to satisfy its needs unless fuller use is made of avail- 
able resources. Production problems vary, but gen- 
erally productivity in the traditional growing areas 
can best be improved in the short run by the spread 
of better techniques of cultivation on existing rice 
lands, with particular emphasis on the availability 
of water. In this connection, the extension services 
have an important role but it is equally necessary to 
provide the farmer with a favorable economic climate. 

The expansion of rice production has to be sys- 
tematically planned within the context of the Iccal 
resources, the costs and the implications for other 
sectors of the economy. A technical revolution in 
tice production is required. For this, international 
collaboration in research will continue to be neces- 
sary as well as the special country programs being 
arranged during 1966, which has been designated as 
International Rice Year, within the framework of 
the Freedom from Hunger Campaign in order to 
focus attention and stimulate action on the world’s 
rice problems. 


Chapter Il. World review and outlook 


AGRICULTURAL PRODUCTION 


World agricultural production suffered a setback 
in 1965/66. According to FAO’s preliminary estimates, 
the combined production of crops, livestock, fishery 
and forest products increased only fractionally, so 
that per head of the population there was a decline. 
Fishery production was the only one of these major 
sectors to show a substantial increase (Table HI-1). 

Regional data for agricultural production proper 
(crops and livestock) indicate that the setback mainly 
affected the developing regions, where adverse weather 
was widespread, and that it was more serious for 
food products than for total agricultural production 
(Table I[-2). For the world as a whole, excluding 
China (Mainland) for which official production sta- 
tistics are still not available, it is estimated that 
food production was approximately the same in 
1965/66 as the year before, which implies a fall of 
about 2 percent on a per caput basis. 


? Regional indices are not yet, available for fishery and forest 
production. 


That there was not a sharp fall in total production 
was due very largely to the good harvests in North 
America, where food production rose by 4 percent, 
part of which represented recovery from the low level 
of 1964/65. Western Europe, with a rise of less 
than 1 percent, is the only other region where there 
was any increase in food production. In the other 
developed regions, food production fell slightly in 
eastern Europe and the U.S.S.R. and by 6 percent 
in Oceania as a result of the Australian drought. 

In the developing regions, it is only in the Near 
East that food production did not actually decline 
in 1965/66, and even here it failed to increase over 
the previous year. In each of the other developing 
regions, the Far East, Latin America and Africa, 
which between them contain some 60 percent of the 
world’s population outside China (Mainland), food 
production is estimated to have fallen by about 2 
percent in total and by 4 to 5 percent on a per caput 
basis. Even in a good season the diets of much 


Taste U-1. — INDICES OF WORLD! PRODUCTION OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS 


Prewar (Average 1965/66 
rewar |4948/49.|1953/54 [1954/55 |1955/56 |1956/57 |1957/58 1958/59 |1959/60 |1960/61 |1961/62 |1962/63 |1963/64 |1964/65 |(Prelim- 
average /4959/53 inary) 
saccade nee Indices, average 195 2153-1956157 = 100 6.6 c cece eee eens 
TOTAL PRODUCTION .0...... | 98 | 99 103 107 107 113 116 | 119 | 120 | 124 127 | 130 131 
i | \ 
Agriculture oo... cece cece eee 76 es | 98 | 98 102 107 107 114 417 | 119 121 125 | 128 | 131 132 
; 
Fisheries *® 0.0... 0 ccc cece eee 385 86 95 100 104 109 110 111 4115 | 119 125 i 132 ‘ 135 144 146 
i 1 
Forestry ® ... 0... c cece ee eee ee tes | 95 100 105 106 105 105 111 112 111 i 113 | 114 118 119 
/ | i | 
i 
POPULATION .....0.0.0 0000008 80 93 98 100 102 104 | 106 108 110 | 112 114 117 119 | 121 | 124 
| 
PER CAPUT PRODUCTION..... 99 99 101 103 101 105 106 | 106 105 106 106 107 | 106 
Agriculture oo... ccc ce eee eens 96 95 100 99 101 103 | 101 105 106 107 105 107 107 108 i 106 
' 
i 
Fisheries * 00.0... c ccc eee eee 3407 92 97 100 ; 102 105 105 | 103 105 106 110 113 114 116 118 
| 
' 
Forestry? .. 0. ccee ee 96 100 103 102 100 98 | 101 100 7 7 %6 97 %6 
i 


Note. For details of the methodology and coverage of these indices, see the explanatory note to the Annex tables. 


? Excluding China (Mainland). —* Calendar years. — * 1938 only 
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TABLE II-2. ~ INDICES OF WORLD? AND REGIONAL AGRICULTURAL PRODUCTION IN RELATION TO POPULATION 


1965/66 


1956/57 |1957/58/1958'59|1959/60| 1960/61 |1961 /6211962/63/1963/64 11964 /65 |(Prelim- 


inary) 


Leben beeen gee eee e ey eyenes Indices. average 1952{53-1956]57 = LOO 00.0. 


102 106 108 112 | 117 117 123 127 129 130 
116 118 129 132 132 135 139 134 146 146 
103 98 105 108 109 108 112 119 117 121 
105 102 117 119 123 126 132 138 142 133 


107 106 113 116 119 119 124 126 129 131 


107 113 118 122 121 126 128 132 135 138 
108 107 112 116 120 124 126 129 133 131 
109 112 118 121 123 123 132 135 139 140 
106 106 110 114 122 118 125 129 132 130 


Prewar Average 
1948/49- |1953/54/1954/55/1955/56 

average | 4952/53 
Total production 
ALL AGRICULTURAL PRODUCTS 
Western Europe ................ 82 87 101 101 101 
Eastern Europe and U.S.S.R....... 81 86 / 94 96 104 
North America ................. 68 93 99 97 101 
Oceania ...... ce eee e eee eee 78 90 97 98 103 
Four above regions............ 76 89 98 98 102 
Latin America ...........-+-005. 74 88 96 100 103 
Far East)... eee cece eee eee 83 87 98 100 104 
Near East 00.00... eee eee eee ee 73 85 99 97 101 
Africa... 0.06. cee eee eee 67 88 98 101 102 
Four above regions............ 77 87 97 100 103 


107 109 114 118 121 123 127 131 134 134 


ALL ABOVE REGIONS.......... 76 88 98 98 102 


107 107 114 117 119 121 125 128 131 132 


FOOD PRODUCTS ONLY 


Western Europe ..............0- 82 87 101 101 101 102 106 109 112 118 117 124 127 129 130 
Eastern Europe and U.S.S.R....... 82 87 9S 96 104 116 119 130 133 134 138 141 135 148 147 
North America ................. 66 92 98 97 101 104 101 109 110 111 110 113 121 119 124 
Oceania... .. eee cece eee 82 92 99 98 103 100 99 117 115 122 124 134 139 145 135 
Four above regions............ 76 89 98 98 102 107 107 115 117 120 120 125 127 134 133 
Latin America .............-000- 70 88 96 100 402 109 112 117 117 118 121 124 130 137 134 
Far East... ...... ee eee 81 87 98 | 100 | 104 | 108 | 106 | 112 | 118 | 122 | 124 | 126 | 130 | 134 | 132 
Near East......0.-. cece eee B 84 100 97 | 100 | 109 | 113 | 118 | 120 | 121 | 122 | 130 | 133 | 134 | 134 
Ee 69 89 98 | 101 | 101 | 106 | 104 | 109 | 112 | 119 | 116 | 122 | 125 | 127 | 4125 
Four above regions............ 75 87 98 100 102 108 108 113 117 120 122 126 130 134 132 
ALL ABOVE REGIONS........... 76 88 98 99 102 107 108 114 117 120 121 125 128 132 132 


of the population of these regions are far from ade- 
quate. In a number of developing countries in 


1965/66, most notably India and certain parts of - 


Africa, disaster was only narrowly averted with the 
help of massive emergency supplies of food, mainly 
from the stocks of grain accumulated in North Amer- 
ica, which have now been reduced to their lowest 
level for more than a decade. 


Longer term trends in agricultural production 


Because of agriculture’s dependence on the weather, 
bad seasons like 1965/66 are always liable to occur. 


The FAO index series indicate, however, that this is 
the first postwar season in which total food produc- 
tion in the developing regions actually fell. World food 
production increased only very slightly in 1954/55, 
1957/58 and 1961/62, but except in 1957/58, when 
there was no imcrease in the developing regions as 
a group, the setback was primarily in the developed 
regions. 

The widespread bad harvests of 1965/66 would be 
less serious if they represented only a break in a 
steady upward trend in the production of food per 
head of the population. However, the last year in 
which there was any substantial increase in per caput 
food production in the developing regions as a group 


TABLE [1-2. ~ INDICES OF WORLD? AND REGIONAL AGRICULTURAL PRODUCTION IN RELATION TO POPULATION (concluded) 


Prewar Average 1965/66 
average 1948/49~ |1953/54/1954/55/1955/56) 1956/57 | 1957/58] 1958/59 | 1959/60 1960/61 1961 /62/1962/63 |1963/64/1964/65| (Preli- 
1952/53 minary) 
%, 
nn Pee eee eee ce eee ee eee dndices, average 1952[53-1956[87 = 100 660 ccc cc cece 
Per caput production \ | { 
t 
ALL AGRICULTURAL PRODUCTS 
Western Europe ....... 00... ce 93 89 102 101 101 101 104 105 108 4112 110 415 117 118 117 
Eastern Europe and U.S.S.R....... 83 92 96 96 103 4113 113 422 123 421 123 124 119 128 126 
North America... 0... ccc 88 100 101 97 99 100 93 98 98 98 96 97 102 99 101 
Oceania... cece eee 103 99 99 98 101 100 95 107 106 107 107 411 113 114 104 
Four above regions....0...004. 85 94 100 98 101 104 102 108 109 110 109 111 412 114 114 
Latin America... 6.6 111 98 98 100 101 101 104 106 107 104 105 103 103 103 102 
Far East to. c cece eee 109 94 100 100 102 103 104 103 105 106 107 106 106 107 103 
Near East... ccc eee 93 94 402 97 98 104 104 108 103 106 104 108 108 108 106 
OS: 98 97 100 101 99 101 98 100 101 105 100 103 104 104 100 
Four above regions....... 06644 104 95 99 100 101 103 102 104 106 106 105 106 106 107 104 
ALL ABOVE REGIONS.......0.... 96 95 100 99 101 103 101 105 106 107 105 107 107 108 106 
cot etcnme eae fan ee ek en nn on oe 
Foop PRODUCTS ONLY 
Western Europe .............0008 93 89 102 101 100 101 104 105 108 4112 4110 415 4117 118 118 
Eastern Europe and U.S.S.R. .... 84 92 96 96 103 412 114 123 424 123 124 126 119 129 127 
North America . 0.0.0... ... 000008 85 99 400 97 99 101 96 104 400 100 97 99 103 401 104 
Oceania oo cee enews 108 102 102 98 101 95 92 106 102 106 106 412 113 116 107 
Four above regions. .......... 85 94 100 98 101 104 103 109 4110 111 110 113 113 415 116 
Latin America... 0.0... cece eee 105 98 98 100 99 103 103 105 102 101 401 100 102 104 99 
Far East ccc. c cece ccc eee eas 107 94 100 100 102 104 100 103 106 108 107 | 106 107 108 104 
Near East 000. ee an 93 93 103 97 98 104 105 107 107 105 103 107 107 104 101 
Africa ce ccc ccc cet eee 100 98 101 101 98 101 a7 99 99 4103 98 101 101 100 96 
Four above regions... 6.0.0.6 .046 102 95 100 100 100 103 102 104 105 105 104 105 105 106 102 
ALL ABOVE REGIONS.....-...... 95 95 100 99 100 103 102 106 107 107 106 107 108 109 107 


Nore. 
2 Excluding China (Mainland). 


was 1958/59. Even in the world as a whole there 
has been very little increase since that time. 

The preliminary estimates for 1965/66 indicate that 
per caput food production in the developing regions 
dropped back to the same level as in 1957/58, which 
in turn is the same as the inadequate prewar level. 
By 1964/65 per caput food production in these regions 
had reached a level about 4 percent more than before 
the war. With the population of the developing 
regions now increasing by an average of about 2.5 
percent a year, an increase of almost 7 percent in 
their total food production would be needed next 
year to regain even the meager per caput level achiev- 
ed by 1964/65. 


For details of the methodology and coverage of these indices, see 
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the explanatory note to the Annex tables. 


In the Far East, Latin America and Africa, per 
caput food production in 1965/66 was a good deal 
less than before the war. If the prewar level of per 
caput food production were to be regained in 1966/67, 
this would entail the expansion of total food 
production by about 6 percent in Latin America, 
7 percent in Africa and 5 percent in the Far East 
(Figure II-1). The difficulty of achieving production 
increases of such magnitude needs no emphasis. 

The Near East appears now to be the only develop- 
ing region where per caput food production is more 
than before the war, and even here it has recently 
fallen a good deal below earlier peak levels. In 
Africa it has tended to fluctuate around the prewar 


Ficure I-1. 


~ TRENDS IN FOOD PRODUCTION AND POPULATION IN THE DEVELOPING REGIONS 


indices Indices 
prewor average = 100 prewar average= 100 
200 
0° LATIN: AMERICA NEAR EAST 4 
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indices / 
120 - prewar overage= 100 120 “a _ _ 
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- 2004 1 le 
100 °°) ALL DEVELOPING REGIONS oe 
80 - a} BO so ott oo 
Prewar 1952/53 1958/56 1988/59 1961/62 1965/66 4 Prewor 1952/53 1955/56 1958/59 1961/62 1965/66 
average iso 4 average 
140-4 
Indices 7 Indices 
prewar average = JOO 120+ prewar average= 100 , 
: 200+ 
*0°) FAR EAST/ too AFRICA 
180 4 80 To a] TT 
: -. Prewar 1952/53 1955/56 1958/59 1961/62 1965/66 
160 . average 
140 _—2 
Food production 
120 / F 
J —————wee ~~ Population 
‘ Pa . 
100 ene” ce ett nee se, —.—..—. Per caput food production 
: a ree Trend in total food production required —_— 
80 ~ A Ae ne if 1964/65 per caput leve! to be 50- ALA a na Lae 
Prewor 1952/53 1955/56 1988/59 1961/62 1965/66 a : pe P to Prewor 1952/53 1955/56 1958/59 1961/62 1965/66 
average regained in 1966/67. overage 


+ Excluding China” (Mainland). 


level, but in 1965/66 dropped to the lowest level 
recorded in the FAO index series. In Latin America, 
the prewar level of per caput food production was 
regained only in the single year 1958/59. In the 
Far East, according to the latest estimates, it was 
generally close to the prewar level from 1959/60 to 
1964/65, but has now dropped back again. 


TRENDS IN INDIVIDUAL COUNTRIES 


Annex tables 1 and 2 show the Fao country in- 
dex numbers of agricultural production. Unfortuna- 
tely these are not yet available for 1965/66, but it is 
clear both from the Annex tables and from the rates 
of growth shown in Table II-3 that the regional 
averages discussed above conceal a wide range of 
situations in different countries. 

Table Il-3 indicates that, in the 55 countries for 
which FAO indices are prepared, the average annual 
rate of change (compound interest) in total agri- 
cultural production between 1952/53-1954/55 and 
1962/63-1964/65 ranged froin a slight decrease in 


*The FAO country index numbers of agricultural production 
are published each year in the March issue of the Monthly Bulletin 
of Agricultural Economics and Statistics. Those for 1965/66 will 
therefore be available in March 1967, 
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Algeria, Sweden ‘(where ‘the ‘policy is ‘to freduce 
production) and Uruguay, to increases as large as 4 
to 6 percent in Brazil, China (Taiwan), Greece, Gua- 
temala, Malaysia, Mexico, Syria, Thailand, Venezuela 
and Yugoslavia, and about {10 percent in the 
somewhat exceptional case of Israel. 

Although the countries where the increase in pro- 
duction has been slowest include some developed 
countries, where policy aims to keep production in 
line with the slow rise in their domestic demand, 
they also include a number of developing countries, 
where, on the contrary, the objective is a rapid in- 
crease. In fact, in no less than 11 of the developing 
countries covered in the table, population growth 
exceeded the rise in production during the period 
1952/53-1954/55 to 1962/63-1964/65. Population 
growth is now so rapid in some of these countries 
(more than 3 percent per year in several countries 
of Latin America and the Far East) that a very 
large increase in agricultural production is needed 
merely to keep pace with it from year to year, quite 
apart from any margin for increased per caput con- 
sumption and better nutrition. 

The question naturally arises whether there are 
any specific factors associated with the high rates 


TABLE JI-3. - AVERAGE ANNUAL CHANGE IN AGRICULTURAL 
PRODUCTION AND POPULATION IN INDIVIDUAL COUNTRIES, 
1952/53-1954/55 To 1962/63-1964/65 


a Ss SSS 


Production Population 
Average annual 
percentage change* 
Production increased 
4.0 PERCENT OR MORE 
Israel oo... ccc eee cece e tence cee acaen 9.9 3.9 
Mexico oo. cca cnc sen enceeeees 6.3 3.1 
Guatemala 5.8 3.1 
Thailand 2.00... ..ccceeeeeeenee §.2 3.0 
Venezuela 2.0... cece ee en eee 5.1 3.5 
Yugoslavia oo... ccc cee eeneeees 5.1 1.41 
Greece ., 4,7 0.8 
Syria .. 4.7 3.1 
China (Ta 4.3 3.4 
Malaysia: Malaya 4.2 3.1 
Brazil oo. cece ccc e cece eee e eee nee 4.0 3.0 
3.0 - 3.9 PERCENT 
Australia oo... ccc cece cee cence eee eens 3.7 2.2 
United Arab Republic 3.7 2.5 
denen cece a tenn n eaten ean 3.5 2.9 
3.4 1.0 
3.4 2.8 
3.3 2.5 
Korea, Rep. of ........... cee eee 3.3 2.6 
AUStrEa oo cc cece cece e een e ee ees 3.2 0.3 
Philippines . 3.2 3.2 
South Africa . 3.2 2.5 
Ceylon .... 3.1 2.6 
Ethiopia ... 3.1 1.7 
Honduras .. 3.1 3.1 
SPAIN .oe cece eee e nee n cence ee neenen 3.1 0.8 
United Kingdom 3.1 0.6 
New Zealand ......... ccc cece ence en ene 3.0 2.2 
2.0 - 2.9 PERCENT 
India... ccc cece cece eect e nee nee e en eeaee 2.7 2.2 
Burma 2.5 2.2 
France .... 2.5 1.2 
Netherlands . 2.5 1.3 
Colombia ..... ccc cee en ence ween ee 2.4 2.8 
Finland 2.0.0... ccc ccc ee cece eceaee 2.4 0.9 
Germany, Fed. Rep. of .........225 2.4 1.2 
ida 2.4 2.6 
Belgium-Luxembourg ..........2005 2.3 0.6 
Chile... . cece ceca ence cece en eaeee 2.2 2.6 
Pakistan ... 2.2 2.4 
Canada .... 2.0 2.3 
Ireland 2.0 0.3 
0.1 - 1.9 PERCENT 
Denmark .........cecc eee eeeecenceeeees 1.8 0.7 
Argentina .....cccccnnccescceeceees 1.7 1.7 
Ttaly oo... cece ccc e ene n ence en etees 1.7 0.6 
Morocco oo. e cece cnet eee e nce eeteee 1.6 2.8 
United States ......... ccc eee e eee 1.6 1.6 
Portugal 1.4 0.6 
Tunisia .... 1.41 1.8 
indonesia .. 1.0 2.2 
Switzerland .. 0.8 1.8 
Cuba ....006 0.7 2.2 
Iraq ......005 0.6 2.8 
Norway 0.4 0.8 
Production declined 
Sweden .... - 0.2 0.6 
Algeria .. ~O.4 1.8 
Uruguay ... - 0.4 1.5 


* Compound interest; minus sign denotes decrease. 


of agricultural growth achieved in some countries, 
or which, conversely, have tended to retard this 
growth in the countries where it has been slow. 
Some recent studies by the United States Depart- 
ment of Agriculture (USDA) and FAO have therefore 
tried to find out whether there is any clear link be- 
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tween particular technical, economic, institutional and 
political variables and the rate of growth of agri- 
cultural production? 

As might be expected, these studies confirm that 
there is no universally valid prescription for rapid 
agricultural development. This reflects not only the 
widely varying pattern of human, natural and capital 
resources and of social, economic and political insti- 
tutions met with in different countries, but also 
the varying combinations that are possible of such 
factors as land, labor, better seeds, fertilizers, skills, 
and improved organization in the expansion of pro- 
duction. The consequent flexibility is in itself a 
hopeful element, as it implies a wide choice of alter- 
natives for application in differing situations. 

In fact it is clear that far more important than 
the physical, social and economic conditions in the 
different countries are the responses and adaptations 
that have been meade to these conditions. Thus a 
major finding of the USDA study is that: ‘‘Rapid 
rates of increase in crop output have not happened 
just as a consequence of normal economic and social 
processes in societies organized on a laissez-faire 
basis. Rather, they have been undergirded by ag- 
gressive group action, generally national in scope, 
directed specifically to improving agricultural produc- 
tion conditions.”* Activity in such fields as land 
development, land reform, agricultural research, edu- 
cation and extension, and the improvement of credit 
and marketing facilities was found generally to have 
been greater where there has been a rapid growth 
of agricultural production. 


Regional agricultural production in 1965/66 


Returning to the immediate production situation, 
further details are given below of agricultural pro- 
duction in 1965/66 in each of the main regions of 
the world. For statistics of regional production of 
the major commodities, reference should be made 
to Annex table 3. 


WESTERN EUROPE 


Weather conditions were exceptionally unfavorable 
in most countries of western Europe in 1965/66 and 
agricultural production is estimated as less than 


* The results of the uspa study are published in Changes in agri- 
culture in 26 developing nations, 1948 to 1963, Foreign Agricultural 
Economic Report No. 27, Washington, D.C., 1965. The rao stud- 
ies, which have not been published separately, were carried out 
m conjunction with this project and are in broad agreement with 
its findings. . 

‘USDA. Op. cit. 


1 percent greater than the year before. Crop produc- 
tion declined in some countries by as much as 
10 percent but livestock production generally 
increased. 

The region’s grain production was about the same 
as the year before, slight increases in wheat and 
barley being roughly matched by lower production 
of maize, oats and rye. The quality of the wheat 
harvest was adversely affected by the weather in 
many countries. Sugar production dropped sharply 
in the northwestern part of the region because of 
lower beet harvests as well as a decline in sugar 
content. Potato production fell for the second year 
in succession but this was due mainly to reductions 
in area. Fruit and vegetable production was par- 
ticularly severely affected by the cold and rainy 
summer in many countries. The region’s produc- 
tion of vegetable oils and oilseeds, on the other hand, 
was boosted by the biennial upswing in the olive 
harvest. 

Because of the abundant rainfall, fodder supplies 
were generally sufficient, and the production of meat, 
milk and, eggs rose in 1965/66. The expansion in 
meat production was due mainly to increases in pig 
meat and poultry meat (the latter has doubled since 
1957/58), but the decline in beef and veal production 
appears to have been checked. The increase in milk 
production followed a fall in the two previous seasons 
and led to big increases in the production of butter, 
cheese, and especially dried skim milk, the output of 
which is provisionally estimated as 40 to 60 percent 
more in 1965 than the year before. Egg production 
declined during 1965 but has since recovered, so that 
the 1965/66 output is estimated to have shown a 
further small increase. 


EASTERN EUROPE AND THE U.S.S.R. 


Unfavorable weather was also widespread in east- 
ern Europe and the U.S.S.R., and it is estimated 
that agricultural production failed to increase in 
1965/66 over the level of 1964/65, when, however, 
there had been a substantial recovery from the poor 
crops of the year before. 

In the U.S.S.R., crop production is reported to 
have decreased by 10 percent in 1965/66, as against 
an increase of 16 percent in livestock production. 
Grain production fell by more than 20 percent. 
Droughts in the eastern paris of the U.S.S.R. con- 
tributed to a decline of 20 percent in wheat produc- 
tion, which remained, however, considerably more 
than in the disastrous season of 1963/64. The pro- 
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duction of potatoes, vegetables, sunflowerseed and 
sugar beet was also considerably lower than the 
previous year. Milk production, on the other hand, 
was higher than ever before, and meat production 
showed a partial recovery from the effect of the 
heavy slaughterings in 1963. 

Among the eastern European countries, production 
is estimated to have declined in Czechoslovakia and 
Hungary, and to have increased slightly in Bulgaria 
and Romania, and considerably in eastern Germany 
and Poland. There were large increases in the pro- 
duction of grain, forage crops and meat. The pro- 
duction of potatoes, vegetables and fruit, however, 
fell sharply. 


NortH AMERICA 


In contrast to so many other parts of the world, 
climatic conditions were favorable in North America 
in 1965/66, bringing a rise of 3 percent in the region’s 
total agricultural production and 4 percent in its 
food production. Although part of the increase rep- 
resented recovery from the low level of 1964/65, 
the production both of food and of agricultural 
products as a whole was about 2 percent higher in 
1965/66 than the previous record of 1963/64. 

In the United States agricultural production is 
estimated to have increased by 4 percent in the 
calendar year 1965, the combined result of an in- 
crease of 6 percent in crop production and a fall 
of 1 percent in livestock production. Record yields 
offset lower acreages for many crops. For wheat, 
both yield and production increased by only 2 to 
3 percent, but record yields brought an increase of 
17 percent in the production of coarse grains. Other 
large increases were in the production of soybeans 
and citrus fruit. For both the main nonfood crops, 
cotton and tobacco, however, additional restrictions 
brought a sharp reduction in area although in the 
case of cotton this was almost offset by higher yields. 
Meat production declined slightly, as further increases 
for beef and veal and poultry meat were more than 
counterbalanced by lower production of pigmeat, 
mutton and lamb. 

Canada’s agricultural production is estimated to 
have increased by 9 percent in 1965. Potatoes and 
sugar beet were the only main crops for which pro- 
duction did not increase. The wheat crop was 13 
percent higher than the year before and the second 
largest on record. There was a large increase 
in beef production but milk production declined 
slightly. 


OCEANIA 


A serious drought in much of eastern Australia 
caused, according to FAO’s preliminary estimates, a 
decline of 6 percent in Oceania’s agricultural produc- 
tion in 1965/66, which was much bigger than the fall 
in production in any of the other main regions of 
the world. Although this region’s production tends 
to fluctuate as a result of variable weather condi- 
tions, the drop in 1965/66 will, if confirmed by later 
estimates, be the largest during the whole period 
covered by the FAo index numbers of agricultural 
production. 

Wheat was the crop most affected by the Australian 
drought and production is estimated to have drop- 
ped by more than 30 percent in 1965/66. Sugar pro- 
duction, however, reached a new record. As a result 
of good pasture conditions in New Zealand, it is 
likely that the region’s milk production increased 
somewhat and that there was only a small decline 
in meat production. A fall of about 6 percent is 
expected in the Australian wool clip. 


LaTIN AMERICA 


The agricultural production situation in Latin Amer- 
ica in 1965/66 was dominated by developments in 
respect of only two major crops, wheat and coffee. 
As a result of drought in Argentina the region’s 
wheat production is estimated to have fallen by more 
than 30 percent, which in turn was the main cause 
of a reduction of 2 percent in food production. 
That total agricultural production, on the contrary, 
increased by about 2 percent, was almost solely the 
result of the recovery of Brazil’s coffee crop from 
the frost and fire damage of the last few years. Coffee 
production was probably about three times as great 
as the year before in Brazil and the increase was 
almost 80 percent in the region as a whole. 

The production of maize, the region’s main grain 
crop, is estimated to have increased by about 5 per- 
cent in 1965/66. Sugar production rose by about 4 
percent, a slight fall in Cuban output (which had 
shown a big rise in 1964/65) being more than offset 
by larger harvests in Brazil and Mexico. For al- 
most all of the other main products, however, there 
appears to have been very little change in output 
at the regional level in 1965/66. 


Far East 


The decline of 2 percent in agricultural production 
in the Far East, excluding China (Mainland), in 
1965/66 was to a great extent caused by disappoint- 
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ing rice harvests in large numbers of countries, in- 
cluding India, Japan, Malaysia, Pakistan, the Re- 
public of Viet-Nam, and Thailand. This was in spite 
of gains in wheat production, especially in India, 
Japan and Pakistan. 

India’s difficult food situation calls for special 
comment. A widespread failure of rains caused the 
total output of food grains to fall from 88.4 million 
tons in 1964/65 to an estimated 75 million tons in 
1965/66. This mainly reflected a deficit of over 8 
million tons in rice production, but also consider- 
able losses in coarse grains. While large imports, 
combined with increased controls, made it possible 
to avert mass starvation, there were severe local 
shortages in a number of states. 

The region’s sugar production showed a substantial 
increase, partly because of a record crop in India. 
The production of pulses is estimated to have recov- 
ered sharply from the low 1964/65 level, but to 
have remained much less than in several earlier years. 
The production of groundnuts and, among nonfood 
crops, Cotton declined, in each case mainly reflecting 
the conditions in India. 


China (Mainland) 


As in every year since 1959 no official production 
figures have been published for China (Mainland), 
but most reports agree that total ‘‘food-grain” pro- 
duction (including potatoes and sweet potatoes) 
amounted to about 180 million tons in 1965, as 
against 183 million tons in 1964 and 179 million in 
1963. Rice production appears to have increased by 
about 3 percent in 1965, but wheat is estimated to 
have fallen by 7 percent and coarse grains by 3 per- 
cent, mainly because of prolonged drought in the 
north. Most other products are reported to have 
increased, except soybeans, which, being a northern 
crop, also suffered from the drought. 


NEAR EAST 


Although the Near East did better than the other 
developing regions in 1965/66, even here there ap- 
pears to have been no increase in overall agricultural 
production. 

Grain production is estimated to have increased, 
with good crops of wheat, barley and rice in most 
of the region. The grain crop in Iraq was one of 
the best ever. Sugar production, however, declin- 
ed sharply. The production of cotton, the region’s 
principal export crop, increased by about 4 percent; 
production was close to the 1964/65 level in Sudan 


but there was a large expansion in Iran and the 
United Arab Republic. Tobacco production declin- 
ed by more than 20 percent. 


AFRICA 


There is estimated to have been a decrease of 
about 2 percent in agricultural production in Africa 
in 1965/66. Severe drought affected many areas in 
the central, eastern and southern parts of the region, 
in particular Bechuanaland, Chad, Somalia, and parts 
of South Africa. 

The region’s wheat production appears to have 
fallen by about 4 percent; the drought-affected South 
African crop was to some extent counterbalanced by 
good crops in northwest Africa, including a record 
one in Morocco. Barley production, mainly confin- 
ed to northwest Africa, also increased but the produc- 
tion of maize, of which South Africa is the largest pro- 
ducer, dropped sharply. Sugar production is ex- 
pected to have declined by up to 30 percent in South 
Africa, but at the regional level this may have been 
offset by increases in Mauritius and most other 
producing countries. Groundnut production recover- 
ed, particularly in Nigeria. Coffee harvests were at 
about the same level as in 1964/65, but cocoa pro- 
duction fell back from the record set in that year. 


Production of main agricultural commodities ® 


World production of the main agricultural com- 
modities showed a remarkable diversity of trends in 
1965/66 (Figure [1-2 and Annex table 3). Not only 
did the production of a large number of commodities 
decline, but for several there were increases of quite 
exceptional magnitude. In the world, excluding China 
(Mainland), there were falls of between 4 and 18 
percent in the production of wheat, barley, rice, sug- 
ar, apples, groundnuts, cocoa and tobacco, and 
smaller falls for a number of fibers. For most other 
products there was a small increase in production 
in 1965/66, but for olive oil, soybeans and coffee 
increases ranged from 15 to almost 50 percent. 

The most serious development in 1965/66 was the 
estimated decline of more than 2 percent in the 
production of grains, which account (on a price- 
weighted basis) for about a third of world agricul- 
tural production. Among the main grains, the big- 
gest drop, estimated at about 7 percent, was for 
rice, which reflected chiefly the poor harvests in the 
Far East, particularly in India, but also lower pro- 
duction in a number of other countries, including 


*For a detailed review of the commodity situation, see FAO 
Commodity Review, 1966, Rome. 1966. 


Figure 1-2. ~ CHANGES IN WORLD? PRODUCTION OF MAIN AGRICULTURAL COMMODITIES IN 1965/66 IN RELATION TO 1964/65 
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Brazil, the United Arab Republic, and most of the 
European producers. 

The production of wheat fell only slightly less 
than that of rice. Most of the decline was caused 
by the lower crops in the U.S.S.R., Argentina and 
Australia. These reductions were so great as to be 
only partly offset by the good crops in North Amer- 
ica and much of the rest of the world. 

World production of barley also declined sharply, 
again largely because of the poor crops in the U.S.S.R., 
Argentina and Australia. However, substantial in- 
creases in the production of maize and sorghum, 
mainly in the United States, helped to limit the fall 
in total world grain production. The long-term 
downward trend in the production of oats was tem- 
porarily reversed in 1965/66. 

Sugar production, which had climbed by almost 
20 percent the year before, is estimated to have 
dropped back by about 6 percent in 1965/66. Beet 
sugar production in the U.S.S.R., Europe, Turkey 
and the United States declined, generally from record 
levels. The cane crop fell sharply in South Africa 
and there was some reduction in Cuba from the 
high level of 1964/65. 

Apple production is estimated to have fallen by 
about 8 percent from the record level of the previous 
season, most of the decline resulting from the unfa- 
vorable weather in Europe. The production of citrus 
fruit, however, showed a further increase of about 
4 percent, mainly because of continued recovery in 
the United States from the frost damage of 1962/63. 
Among the main dried fruits, raisin production rose 
by 7 percent but currant output was below average 
and that of prunes declined. The expansion of 
banana production appears to have continued in 
1965/66. 

A rise of about 4 percent in the total production 
of vegetable oils and oilseeds resulted from divergent 
trends for the main products. As usual the biggest 
change was for olive oil, which increased by a third, 
mainly refiecting the upswing in the two-year pro- 
duction cycle in southern Europe. Soybean produc- 
tion also showed a large increase (16 percent), chiefly 
because of the continued rapid expansion in the 
United States. Lack of rainfall in Ceylon was 
the main factor which limited the increase in world 
copra production to about 1 percent. Ground- 
nut production decreased by about 4 percent, as 
heavier production in Nigeria was more than offset 
by the contraction in India. 

Coffee production registered an unprecedented ex- 
pansion of nearly 50 percent and slightly exceeded 


the record crop of 1959/60. The main factor was 
the recovery of Brazilian production, but crops were 
also markedly higher in most other producing 
countries. Cocoa production, in contrast, fell by 
almost a fifth from the 1964/65 record, when there 
had been an expansion of about a quarter; the main 
cause of the decline was unfavorable weather in west 
Africa. Tea production is estimated to have risen 
by about 4 percent. Wine production hardly 
changed from the level of the previous year. To- 
bacco harvests dropped by some 8 percent from the 
record of 1964/65, principally owing to intensified 
restrictions in the United States, where the acreage 
was the lowest since 1891. 

Cotton production was about the same as the 
record level reached the year before. The produc- 
tion of jute and allied fibers fell for the second year 
in succession, because of the Indian drought. The 
wool clip also declined for the second year, reflect- 
ing severe losses in the drought-stricken areas of 
Australia. Sisal production fell by about 3 percent. 
The production of natural rubber rose slightly, largely 
because of progress in smallholders’ output in In- 
donesia and Malaysia. 

In contrast to so many of the major crops, world 
production of all of the main livestock products 
appears to have expanded in 1965. The biggest 
increases in meat production were in western Europe 
and in the U.S.S.R.; beef and veal production was 
lower in western Europe and Latin America. Milk 
production increased, especially in western Europe, 
the U.S.S.R. and Oceania. Egg production also 
established a new record. 


Fishery production 


World fish production, excluding China (Main- 
land), is estimated to have increased on a price- 
weighted basis by almost 4 percent in 1965 (see 
Table II-1 above). Catch data for the main regions 
of the world are shown in Table H-4 and for individ- 
ual countries in Annex table 4. 

The increase in Peruvian production, which has 
been such a major factor in the recent expansion 
of the world catch, was relatively small, but Peru 
succeeded in maintaining its position as leading fish- 
producing country in the world. Total catches of 
anchoveta, which, as raw material for the country’s 
fish meal industry, represent the bulk of the Peruvian 
production, were estimated at 9 million tons, slightly 
in excess of the production of the preceding year, 
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choveta resources also exploited by Peru, there was 
a drastic reduction in catch results in 1965. Total 
catches for the year were only about two fifths of 
1964 production. 

The difficulties in the South American fish-meal 
industries helped to encourage Scandinavian pro- 
ducers to expand their fisheries for fish meal raw ma- 
terial. Some of these countries, notably Norway 
and Iceland, were assisted in these efforts by excep- 
tionally good results in their herring fisheries which 
provide the principal source of raw material for 
their fish-meal industries. Norway’s herring fishery 
landed about 50 percent more fish than in the preced- 
ing year and the production of herring meal which, 
with the exception of a small fraction, is exported 
primarily to the United Kingdom, was of the order 
of 250,000 tons. Norway’s total production of fish 
and shellfish rose by 50 percent. Iceland, with a 
production of 1.2 million tons, exceeded 1964 catch 
results by about 20 percent. As in Norway, the 
boost in production was primarily due to improved 
yields in the herring fishery. In contrast, catches of 
the higher priced groundfish, particularly cod, de- 
clined to some extent. Over the last ten years, catch 
results in the cod fishery have decreased by 22 
percent, while catch capacity has risen by 87 
percent. 

Another country which has benefited from the 
steadily growing demand for fish meal is South 
Africa (including South West Africa). Altogether, 
about 1.3 million tons of pilchard and anchovies 
for fish meal and fish oil reduction were taken in 
1965, about 5 percent more than in the preceding 
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bulk of the fish meal raw material, the South African 
enterprises are now, to an increasing extent, depend- 
ing on anchovy as a result of reduced availability 
of pilchard. 

Japan and the U.S.S.R. continued to expand their 
large-scale, highly integrated, fishing expeditions oper- 
ating in all waters of the world. Since 1950, U.S.S.R. 
fish production has tripled. Japan continued to seek 
agreements with foreign countries and foreign enter- 
prises for the joint operation of fishery undertakings. 
With its far-flung and diversified operations, it pro- 
duced the most valuable fisheries crop in the world, 
although in quantity terms its catches were, as in 
recent years, exceeded by those of Peru. 

In the United States, a steadily increasing demand 
for high unit value fishery products increased fisher- 
men’s proceeds from the sale of their catches to 
record levels. Total catch value was in the neigh- 
borhood of $440 million, about 11 percent higher 
than in 1962, the previous record year. Shrimp 
production represented nearly one fifth of this total. 
Tncome from other high value products such as 
lobster, halibut and salmon, was also considerably 
above that of the preceding year. 

Very satisfactory catch results were reported, with 
only a few exceptions, by other countries with highly 
developed fishery industries. Spain and the United 
Kingdom reported substantially increased catches, 
with sea-frozen fish representing a growing share of 
landings. Spain caught about 1.3 million tons in 
1965, or about 200,000 tons more than in 1964. The 
United Kingdom’s catches were close to 1 million 
tons, the largest since 1956. 


Apart from Peru and Chile, the difficulties of whose 
fishing operations (in the fish meal and fish oil sector 
of the industry) were expected to be of a temporary 
rather than a long-term nature, most developing 
countries were able to make encouraging advances 
in the development of their fishery industries in 
1965. Other countries in Latin America (for in- 
stance, Mexico, Venezuela, Guyana, Ecuador and the 
Central American republics) concentrated to a large 
extent on shrimp production for export. On the 
other hand, Argentina and Uruguay have been try- 
ing to raise domestic consumption levels to release 
additional quantities of meat for the export trade. 
In Peru, the industry agreed to a levy on fish meal 
exports to promote the marketing of groundfish 
products for consumption in Lima and other pop- 
ulation centers. 

Among the developing countries of Africa, the 
two largest fish producers, Morocco and Angola, 
experienced difficulties in their fish canning and fish 
meal operations, which represent the backbone of 
their important export-oriented fishery industries. A 
tidal wave destroyed a large part of the Moroccan 
sardine fleed, and Angola was among the few major 
fish meal producing countries unable to expand oper- 
ations in the wake of the difficulties in the compet- 
ing South American industries. In most other Afri- 
can countries catches continued to increase in 1965. 

India is estimated to have landed about 1.5 million 
tons of fish in 1965, placing it in third place, after 
Japan and China (Mainland), among fish-producing 
countries in the Far East region. Even this sub- 
stantial production, representing an increase of about 
80 percent since 1955, was considered only a modest 
fraction of the country’s eventual catch potential, 


put by some sources at close to 10 million tons. 
Indonesia, the Philippines, the Republic of Korea 
and Thailand, each of which in recent years has 
produced in excess of 500,000 tons of fish annually, 
succeeded in increasing their catches further in 1965, 
and other important fish-producing countries of the 
region also reported favorable results. | 


Forest production 


World roundwood removals rose by about 1 per- 
cent in 1965 to a new record level of approximately 
1,870 million cubic meters (Table IJ-5 and Annex 
table 5). A rise in fuelwood removals in the de- 
veloping regions, which account for nearly three 
quarters of the world total of this category, was 
partly offset by the continued decline in developed 
countries, caused by its replacement by other fuels 
and the transfer of fuelwood qualities to pulping. 
Most of the estimated 17 million cubic meters in- 
crease in industrial roundwood occurred in North 
America, with both large-sized logs and pulpwood 
recording gains. In some European countries there 
was also some increase in fellings, but for Europe 
as a whole, the U.S.S.R. and Japan they were little 
different from the level of 1964. Among develop- 
ing countries, the removals of hardwood logs for 
export declined in several west African coun- 
tries in 1965. The production of hardwood logs 
for export was substantially higher in Malaysia, but 
for the rest of the Far East it is estimated that indus- 
trial roundwood removals were only slightly higher 
than in 1964. 

World output of sawn softwood, still by far the 
most important single assortment in the forest pro- 
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ducts sector, rose fractionally in 1965. The increase 
was almost wholly due to a rise of roughly 1.5 mil- 
lion cubic meters in North America. In the other 
main producing regions, the U.S.S.R. and Europe, 
output in 1965 was about the same as in the previous 
year. Sawn hardwood production increased by 
nearly 1 million cubic meters to a peak of about 
76.3 million cubic meters. The largest rise was in 
North America, whose output made a partial recovery 
after a sharp fall in 1964. 

Production of wood-based panel products contin- 
ued to expand to meet the rapidly growing demand. 
World output of plywood rose by 7 percent in 1965 
to nearly 24 million cubic meters. Output fell in 
Canada but continued to rise in the United States. 
Production of plywood also increased in the U.S.S.R., 
Finland and Japan, all of which are major exporting 
countries. On the other hand, in several central 
European countries output in 1965 was below levels 
recorded in previous years, in some cases due to 
shortage of suitable raw materials, in others to com- 
petition from particle board. World output of par- 
ticle board itself rose by approximately 20 percent 
in 1965. Of this total about two thirds is still con- 
centrated in Europe and a further one fifth in North 
America. The rapid growth of this industry has 
been a feature in virtually all producing countries, 
while the industry is being introduced into more 
countries each year. There was a noticeable drop 
in the rate of growth of fibreboard production in 
1965 in both main producing regions, Europe and 
North America. 

The pulp and paper sector continued to expand 
in 1965 although, as with panel products, certain 
imbalances were apparent. World production of 
woodpulp in 1965 is estimated at about 78 million 
tons, an increase of 5 percent compared with 1964. 
In North America, the industry worked at operating 
ratios higher than at any time since the mid-1950s. 
In Europe, on the other hand, the chemical pulp 
market became more difficult during the course of 
1965, partly because of stagnant paper output in a 
few importing countries, and the rate of growth of 
pulp output dropped from 9 percent in 1964 to 3 or 4 
percent in 1965. Although the rate at which the 
massive new wave of pulping capacity expansion is 
coming into production is slower than anticipated, 
it is still probable that world capacity, and par- 
ticularly that of sulfate pulp in North America, will 
outstrip growth in demand for a few years. 

World output of paper and paperboard contin- 
ued to rise in 1965, but at a rate slightly below that 


of 1964. In the case of newsprint, an increase in 
Canadian output was the chief factor in the 4 per- 
cent growth of world production. The rest of the 
increase in newsprint output in 1965 came mainly 
from Europe, notably Finland, and there was a 
slight decline in the United States. 

A somewhat reduced rate of growth of production 
of other paper and paperboard in 1965 was attrib- 
utable to stagnant output in Japan and France, 
and slower growth in northern European countries. 


Agricultural production outlook for 1966/67 


In view of the poor harvests in so many areas in 
1965/66, even more than usual interest attaches to 
the prospects for the 1966/67 production season. 
Unfortunately, at the time of writing (mid-July), only 
piecemeal information is available and it is not yet 
possible to assess the extent to which production is 
likely to recover, particularly in the developing regions. 

In western Europe, excess rainfall reduced winter 
wheat plantings in almost all countries except Italy, 
although to some extent this was compensated by 
larger plantings of barley, especially in France and 
the United Kingdom. Italian production may equal 
the 1965/66 bumper level, and favorable moisture 
conditions in southern Europe in general may offset 
to a great extent the reduced acreages of the north. 
Winter wheat sowings were also adversely affected 
by excessive rain in eastern Europe, and the area of 
winter grain in the U.S.S.R. is reported to be 12 per- 
cent smaller than planned. 

The July forecasts of United States wheat produc- 
tion indicated a decline of 7 percent below the large 
crop of 1965/66 as a result of frost, drought and 
tornado damage. Maize production was expected 
to increase by about 1 percent, to a new record, but 
declines were expected in the production of barley 
and oats. There was a further rise of about 6 per- 
cent in the soybean acreage which, given favorable 
weather, may result in yet another record crop. As 
a result of heavy participation in the 1966/67 upland 
cotton acreage diversion program, the United States 
cotton area was expected to decline by about a quarter 
to its lowest level since the 1870s. Wheat plantings 
in Canada were expected to be close to the record of 
1964/65, and moisture conditions were reported to 
be favorable for planting the spring crop, which 
comprises almost all of Canada’s wheat. 

In Australia, expectations are for a larger acreage 
planted to wheat. Meat output is expected to decline 


in 1966 as a result of the small 1965 calf and lamb 
crop and the large numbers of young animals slaugh- 
tered which would normally have been marketed in 
1966. Cattle numbers should increase, however, 
since herds are expected to be built up in 1966 and 
1967. 

There are even fewer indications for the develop- 
ing regions. In Latin America, crops in Argentina 
are expected to recover substantially from the drought- 
affected levels of 1965/66, and increased support 
prices for wheat should result in an increase of 10 
to 20 percent in plantings. 

In the Far East, drought unfavorably affected 
wheat crops in India and Pakistan during the latter 
part of 1965 and, although rain brought some relief 
in India in 1966, May estimates were for a 5-percent 
decline in Indian output, and for a substantial deficit 
(1 to 2 million tons) in Pakistan. Barley output is 
also expected to be smaller in both countries. Floods 
caused serious damage to the rice crops in East 
Pakistan and northeast India, but it is still too early 
to evaluate the effect on the harvest. Widespread 
drought is reported in China (Mainland), and the 


wheat crop is expected to be below last year’s red- 
uced level. In Japan, a continuation in the long- 
term decline in soybean acreage is expected; wheat 
acreage is estimated to be almost 10 percent less 
than in 1965/66, and a decline of almost 20 percent 
in production is forecast. 

In the Near East, inadequate rainfall is expected 
to reduce wheat production significantly below 1965/66 
levels in Iraq, Israel, Jordan, and Syria. Weather 
conditions have been favorable in Iran, however, and 
a record wheat crop of 3 million tons is anticipated, 
as well as record production of sugar beet. In the 
United Arab Republic the cotton crop is again 
threatened by leaf worm. 

In northwestern Africa, wheat seeding was complet- 
ed under unfavorable weather conditions, and con- 
tinuing drought makes the outlook unpromising. The 
situation in eastern and southern Morocco is par- 
ticularly serious, and itis estimated that the crop will 
be only about two thirds of the record harvest of 
1965/66. In Algeria, the wheat crop is expected to 
be the smallest since 1961/62, and in Tunisia about 
half of the bumper 1965/66 harvest. 


CHANGES IN STOCKS 


The year 1965/66 witnessed some important de- 
velopments in the world stock situation. In retro- 
spect, it may turn out to represent something of a 
turning point in the postwar history of agricultural 
surpluses. 

The overall indices of the volume of agricultural 
stocks shown in Figure II-3 did not, it is true, change 
much in the course of the year, whether for the 
world as a whole or for North America, where the 
major part of the stocks are held.* This comparative 
stability, however, hides some divergent movements, 
in particular a further substantial fall in the stocks of 
wheat, and increases in those of a number of other 
products, including coffee, cotton and sugar. (Annex 
table 6). 

The exporters’ stocks of all grains combined fell 
in 1965/66 by 8 percent to about 88 million tons. 
This was caused by a steep fall in the expected carry- 


* As is indicated in Annex table 7, however. the total valuc 
of the holdings of the United States Commodity Credit Corpora- 
tion was approximately 12 percent lower on 30 April 1966 than a 
year earlier. The difference between the two sets of data is mainly 
because United States stocks of maize and sorghum fell sharply 
over the period May-April, but for the October-September period 
to which the data for these commodities in Annex table 6 refer, 
they are expected to show little change. 
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overs of wheat, to only 31 million tons, their lowest 
level since 1953 and 45 percent less than the peak 
level of 1961, reflecting mainly the large import 
requirements of India, U.S.S.R. and China (Main- 


Figure JI-3. — Inpices' OF THE MAIN STOCKS OF AGRICULTURAL 
COMMODITIES IN THE WORLD AND IN NorTH AMERICA 
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land). The decline in wheat stocks would have 
been even greater but for the postponement of some 
Canadian shipments owing to dock strikes. 

Coarse grain stocks increased slightly over 1965, 
but in that year they were already the lowest 
since 1957 and a third less than the peak level of 
1961. In view of the substantial expansion in the 
world grain trade, on both commercial and conces- 
sional terms, as well as the precariousness of the 
food situation in many developing countries, the 
combined grain stocks now held by the major ex- 
porters are no longer considered excessive in relation 
to requirements.” 

How permanent will be the new state of near 
equilibrium in the world grain markets is, however, 
as yet uncertain. The increased import requite- 
ments of China (Mainland) seem likely to last for 
some time, but the more recent heavy purchases 
by the U.S.S.R. and India are to a large extent the 
result of poor harvests. On the other hand, a num- 
er of other factors suggest that the equilibrium 
may be more than just a passing phase. Thus, 
on the supply side, those features of the United States 
farm price and income support policies which in 
recent years have succeeded in bringing about a bet- 
ter balance in the country’s grain production will 


continue in force at least until the 1969/70 crop year, 


when the Food and Agricultural Act of 1965 ex- 
pires. During this period the Government will have 
even greater powers than before to regulate the grain 
acreage (either up or down) in accordance with 
the estimated requirements. Moreover, on the de- 
mand side, as was pointed out in the FAO Commodity 
Review 1966, the steadily increasing net grain imports 
of the centrally planned and developing countries 
are nothing new, but part of alonger term trend that 
has been in evidence through much of the postwar 
period. In the U.S.S.R., vigorous steps are being 
taken to increase grain output, but this will naturally 
take time, and inany case itremains uncertain wheth- 
er the U.S.S.R. can resume its “earlier position as 
a source of imports for the eastern European grain 
deficit countries. The grain production targets in 
the U.S.S.R.’s latest development plan suggest that, 
for the next few years at least, its import require- 
ments will remain large. As for the developing coun- 
tries, current indications suggest that they are likely to 


_ ‘In 1964, the United States reserve levels of grains ‘‘represent- 
ing the maximum amounts justifiable for strategic stockpiles” 
were estimated at 17 million tons of wheat and 41 million tons 
of coarse grains (Report of Subcommitice on Food and Fiber Reserves 
for National Security to the National Agricultural Advisory Com- 
mission, October 1964), In mid-1966, the United States total 
carry-overs of wheat were expected to be only about 15.5 million 
tons, and those of coarse grains 51 million tons (Annex table 6). 
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remain major net importers of cereals for several 
years to come. Finally, the recent decisions of the 
European Economic Community (Esc), discussed 
later in this report, which have made it possible for 
ithe Community countries to agree on a common 
position in the GaTr Kennedy Round of trade nego- 
tiations, enhance the possibility of progress toward an 
international grains agreement. In line with current 
thinking, several governments would like such an 
agreement to embody elements of international sup- 
ply management, and to embrace not only commer- 
cial trade, but also transactions on concessional terms. 

Grains may lend themselves better to interna- 
tional market organization than some other commod- 
ities currently suffering from excess supplies, such as 
coffee, sugar, cocoa and cotton. Further experience 
may lead to improved arrangements for these prod- 
ucts also, but so far there has been little evidence 
that their surpius problems are on the way to being 
solved. In 1965/66, the stocks of all of these prod- 
ucts increased further, reaching postwar record lev- 
els in the case of coffee, sugar and cotton. Coffee 
production had recovered steeply in Brazil, while 
trade fell. Stocks, held mainly by exporters (partic- 
ularly Brazil), probably rose by almost 20 percent, 
and are far in excess of the annual trade of some 
2.7 to 2.8 million tons. Sugar output had been a 
record in 1964/65, and although production was 
smaller in 1965/66 it still exceeded consumption. 
Stocks of sugar, which had almost doubled in the 
preceding year to 15 million tons, increased stilt 
more in 1965/66. 

Cotton stocks, too, had reached a new postwar 
peak in 1964/65 and a further increase was expected 
in 1965/66, to some 6.25 million tons. A reduction 
in output in the United States, where most of the 
increase took place, is expected, however, in 1966/67. 
Support prices for the new crop have been set lower, 
near the world market price, and the new policy 
of setting the loan rates at or near the world market 
price will continue to have its disincentive effect also in 
1967/68-1969/70. A reduction in cotton stocks is 
therefore likely in the coming years. 

In addition, stocks of cocoa, which are not included 
either in Figure IT-3 or in Annex table 6 for lack 
of sufficient information, apparently rose in 1965/66, 
following a new record crop and despite an increase 
in consumption. 

The stock levels of a number of forest products 
also showed some changes in 1965. In Europe, 
importers’ stocks of sawn softwood were already 
high at the beginning of 1965 and, because of a falling 


‘off in consumption in some countries, stocks were at 
record levels by the end of the year. European 
importers of chemical woodpulp reduced their stock- 
holdings during 1965, which led to a considerable 
accumulation in northern European exporting coun- 
tries. European importers of tropical hardwood 


logs succeeded in reducing their high stock levels 
during 1965 by curtailing their imports, leaving this 
market in better balance. North American end- 
1965 stocks of newsprint were the lowest for ten 
years, reflecting the present tight supply position 
there and in some other regions. 


ECONOMIC ACTIVITY AND THE DEMAND FOR AGRICULTURAL PRODUCTS 


The growth of the world economy as a whole 
appears to have slowed down slightly in 1965. The 
combined gross national product (GNP) of the in- 
dustrial countries rose by some 4.5 percent, compared 
with an expansion of about 5.5 percent in 1964. The 
volume of world trade, which in 1964 had shown an 
unusually large increase of 12 percent, expanded in 
1965 by about 8 percent. 

Among the industrialized countries there was an 
increase of 5.5 in GNP in the United States in 1965. 
The growth continued in 1966, when the United 
States entered its sixth year of continuous economic 
expansion. The Gnp in the first quarter of the year 
exceeded expectations but there were some signs of 
a decrease in the rate of growth in the following 
months. The expansion in the United States was 
in part offset by a slower growth in Japan and most 
European countries in 1965. Signs of economic 
revival appeared in France, Italy and Japan toward 
the end of the year and were reinforced in early 
1966, but output in Sweden and the United Kingdom 
failed to increase, and economic growth began to 
slow down in the Federal Republic of Germany. 

Investment in plant and machinery was the main 
contributing factor in countries where the rates of 
expansion were most rapid, namely Canada and the 
United States. It was also important in the Federal 
Republic of Germany where increases in both GNP 
and industrial production, although considerably be- 
low those of the previous year, were still high. In 
all three countries, a decline in unemployment (though 
reversed in the United States in May 1966), gener- 
ally tight utilization of manufacturing capacity, some 
acceleration in the rise of wage rates, and a tendency 
for the growth of productivity to slow down 
somewhat, have contributed to rising prices and 
growing concern over inflation. Higher public ex- 
penditures also contributed to the growth of de- 
mand in the United States and the Federal Republic 
of Germany in 1965, although they were expected 
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to decline in the latter country in 1966. In the 
United States, the wholesale price index, which had 
not changed at all during the previous four years, 
rose by 2 percent in 1965, and continued to rise 
slowly in early 1966. Throughout most of 1965 the 
government fiscal policy remained expansionary, al- 
though credit rates were tightened somewhat. Mea- 
sures designed to restrain the economy were introduc- 
ed in the 1966/67 budget. In the Federal Republic 
of Germany, retail prices rose by over 4 percent 
in 1965; here too, credit terms were restricted, but 
prices were still rising in April. 

In countries where the growth of demand was 
slowing down in 1965, notably France, Japan and 
the United Kingdom, the slower growth of invest- 
ment in plant and equipment was a main cause. 
In France and Japan such expenditures were vir- 
tually unchanged over the previous year, and in 
Italy they continued to fall, although less rapidly 
than before. With the exception of France, low 
levels of construction activity also contributed to 
the slow rates of growth in these countries. In all 
of them, on the other hand, a rapid increase in ex- 
ports stimulated total demand. 

Preliminary estimates of the United States balance 
of payments show a deficit of $1,300 million in 
1965 on an “‘overall liquidity” basis. Although 
$1,500 million less than in 1964, the deficit was 
more than had been expected, and there appeared to 
be little likelihood of a further reduction in 1966. 
The United Kingdom balance of payments deficit 
was also cut substantially in 1965, to about half of 
the 1964 figure of more than £750 million, partly 
as a result of the import surcharge imposed in Octo- 
ber 1964, but the seamen’s strike has made prospects 
for 1966 uncertain. In continental western Europe, 
both France and Italy continued to accumulate re- 
serves, though toward the end of 1965 in both coun- 
tries imports were rising faster than exports. The 
balance of payments of the Federal Republic of 
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Germany, however, deteriorated sharply in 1965, 
with a rapid increase in imports and no acceleration 
in the growth of exports. 

Among the developed primary exporting coun- 
tries, economic expansion continued rapidly in New 
Zealand, but slowed down in Australia and South 
Africa. 

The information on developing countries is sketchy. 
In the Far East, economic growth was disturbed by 
military activities and civil disorder in several coun- 
tries, by the temporary cessation of much of the for- 
eign economic aid to India and Pakistan, and by 
the serious Indian food situation. In June 1966, the 
Indian Government announced a substantial devalu- 
ation of the rupee. For a number of countries, 
however, including China (Taiwan), Malaysia and 
Thailand, early data indicate increases of 6 to 8 per- 
cent in GNP. In Latin America, too, the GNP ap- 
pears to have risen substantially in real terms in 
several countries, among them Argentina, Mexico, 
Peru, Venezuela, and the Central American re- 
publics, as a result of relative political stability, 
good export earnings, and a substantial influx of 
public development capital. Brazil and Chile made 
progress toward more stable price levels, but in 
some countries, including Argentina, Colombia and 
Uruguay, prices continued to rise rapidly. In Africa, 
many countries were hampered by internal distur- 
bances, but others showed good economic progress. 
Severe drought affected a number of countries in 
eastern and central Africa. 

The trading position of the developed primary 
producers (Australia, New Zealand, South Africa) 
deteriorated in 1965. The value of their exports 
decreased, because of lower export prices, and their 
trade balances fell, although there was some improve- 
ment in jlate 1965 and early 1966. In contrast, 
several developing countries were able to raise their 
reserves, largely by reducing imports. This was the 
case particularly in Latin America, where Brazil had 
an especially large increase in reserves. 


Effects of continued economic expansion 
in the United States 


Of the developments described above, the contin- 
uation of the economic expansion in the United 
States, now in its sixth year, is outstanding. AI- 
though the recent growth has been no faster than 
in earlier postwar growth periods between the re- 
cessions (falling in 1949, 1954, 1958 and 1960/61), 


the long absence of slumps since early 1961 has made 
a significant contribution to the country’s long-term 
economic growth, and indirectly to the expansion 
of the world economy. 

To what extent this continued boom has affected 
the overall demand for agricultural products is dif- 
ficult to determine. Within the country itself, per- 
sonal consumption expenditure on durable and non- 
durable goods was, even prior to 1961, one of the 
more stable sectors, and on an annual basis it has, 
in fact, never ceased growing since 1946. The na- 
tional indices of per caput food consumption have 
fluctuated, in most years, within a range of no more 
than 1 or 2 percent, and there is little evidence that 
even these minor fluctuations have been the result 
of changes in the tempo of economic activity. 

The influence of recessions on the country’s im- 
port trade has been greater. The value of its total 
imports of all products, nonagricultural as well as 
agricultural, has shown regular dips in recession 
years, by amounts ranging from 1.5 percent in 1958 
to over 7 percent in 1949, while showing a continued 
growth in virtually all other years. In the majority 
of cases, reductions in the value of imports have 
been due principally to changes in volume. The 
trend of average import prices (unit values) has been 
little influenced by the recessions, though falling ever 
since 1951. 

The effect of these setbacks in imports on the 
trade partners of the United States has been wide- 
spread. Particularly sensitive to recessions have 
been imports from Canada, Latin America, and 
Asia (other than Japan). Imports from Europe 
also fluctuated in response to recessions, though the 
temporary setbacks were to an unusual degree over- 
shadowed by the steep long-term increase. Imports 
from Africa and Oceania hardly increased between 
1951 and 1960, but have since shown a rather more 
rapid increase. Least sensitive to recessions have 
been the rapidly rising imports from Japan. 

The above discussion refers to trade in all products, 
nonagricultural as well as agricultural. The in- 
fluence on trade in agricultural products alone is 
less clear. Figure II-4 (which covers the same 
commodities as the FAO indices of international trade 
in agricultural products) indicates, as might be ex- 
pected, that among agricultural products sensitivity 
to recessions has been greatest in the case of 
agricultural raw materials. The value of imports of 
these products has fallen in all recession periods, 
along a long-term downward trend. The value of 
imports of the other two main groups of agricultural 
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products (food and feedstuffs, and beverages and to- 
bacco) has fluctuated less, at least in the short run, 
and such reductions as have taken place in reces- 
sion years appear to have been largely coincidental, 
for example, for food and feedstuffs in 1960, when 
increasing domestic meat output led to smaller im- 


Figure II-5. ~ CHANGES IN THE VALUE OF UNITED STATES 
IMPORTS OF THE MAIN AGRICULTURAL RAW [MATERIALS, 1947-65 
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ports of cattle, beef and veal. The recession dips 
in the value of imports of all agricultural products 
combined have thus been almost entirely the re- 
flection of the movements in imports of agricultural 
raw materials. 

The indices of the volume of imports in Figure II-4 
show the same situation. As with the value indi- 
ces, the occasional coincidences of reductions in 
imports of groups other than raw materials with 
recession years can be explained by special factors, 
such as the very high prices of beverage crops, es- 
pecially coffee, in 1954. The 1958 drop in the im- 
ports of the same group of products reflects reductions 
in coffee stocks and a steep increase in cocoa prices. 
The indices of average import unit values show that 
the effect on the value of imports of fluctuations in 
their volume has, in the case of agricultural raw 
materials, been reinforced by changes in prices. This 
suggests that changes in the United States import 
demand have been an important price determining 
factor for these products in world markets, spread- 
ing the trade effects of the United States reces- 
sions to the exporters’ trade with other countries 
as well. 

Thus there is little evidence of United States agri- 
cultural imports fluctuating in response to changes in 
the country’s economic conditions, except in the 
case of agricultural raw materials, a commodity 
group of declining importance in the total.* This, 
of course, is not surprising, both because of the 
small share of imports in the country’s total con- 
sumption of agricultural products other than trop- 
ical products, and because of the many other factors 
which influence the imports, such as fluctuations in 


domestic output of the same or competing products 
(including cattle cycles), changes in national legisla~ 
tion affecting trade (for example, changes in the pro- 
portion of total supply reserved for domestic sugar 
producers) and exogenous changes in import prices. 

Among the individual agricultural raw materials, 
sensitivity to recessions has been nearly universal 
(Figure II-5). Fluctuations have, on the whole, 
been somewhat wider and more irregular in the 
case of jute and sisal. The value of their imports 
is, however, relatively small and their effect on the 
group as a whole has been overshadowed by the 
fluctuations in the two major imports, wool and 
rubber. 

As for the period since 1961, it would appear that 
the absence of recessions has had little stabilizing 
effect on United States agricultural imports. Im- 
ports of food and feedstuffs and of beverages and 
tobacco have continued to fluctuate, though the 
fluctuations in these two groups have tended to 
offset one another and have therefore had little 
effect on the total value of agricultural imports. 
Imports of agricultural raw materials as a group 
have been stable, in both volume and value as well 
as in price, and the longer term downward trend 
in the imports appears to have been slowed down. 
An examination of the individual products shows, 
however, that the apparent stability in imports of 
raw materials since 1961 is not the expression of a 
general tendency among the group. Rather, it is 
the combined result of a continuing falling trend 
in the imports of most of them, largely offset by an 
increase in the value of imports of wool, reflecting 
mainly the movement of prices. 


FOOD SUPPLIES AND CONSUMPTION 


The effect on food supplies and consumption of 
the poor harvests in 1965/66 was generally at least 
partly mitigated by increased imports and reduced 
exports and by drawing on stocks. How far this 
made it possible to maintain food consumption 
levels, however, it is still too early to say. Data 
on per caput food supplies are set out in Annex 
table 8 for those countries for which rao calculates 
food balance sheets, but they are not yet available for 
the most recent period. 


“Its share in the total value of the products covered in Figure 
Il-4 fell from 27 percent in 1952-53 to only 14 percent in 1964-65, 
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In India, on whose food shortage world attention 
was particularly focussed during the period under 
review, there were for some time fears of an extreme- 
ly serious famine situation, but it proved possible 
to avoid mass starvation. Grain imports (largely 
concessional supplies under United States Public 
Law 480) were stepped up to the maximum level 
that could be absorbed by the ports and the internal 
distribution network. Internal procurement was 
strengthened, controls on private trade were in- 
creased, and rationing was introduced in urban areas. 
Even so, there were severe local shortages, and con- 
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sumption levels must have dropped very low in 
many areas, at least for part of the year, although 
data are not yet available to indicate the consump- 
tion levels that actually prevailed. While the im- 
mediate cause of the shortages was the poor rice crop 
of 1965/66, an additional factor was the very low 
level of grain stocks, which are estimated to have 
declined from 2.8 million tons at the end of 1960 
to only 940,000 tons at the end of 1964, largely because 
of the considerable slowing down in recent years in 
the rate of increase of grain production. 

Even at the regional level it is not possible to 
assess the changes in per caput supplies that took 
place in 1965/66. Stock changes are generally not 
known, and it is difficult to match production and 
trade seasons, quite apart from the difficulty of 
obtaining complete statistics of production and trade 
for so recent a period. 

Some of these difficulties are minimized by consider- 
ing averages for several years instead of single years, 
and it is believed that the averages in Figure II-6 
provide a roughly valid indication of the broad 
evolution of food supplies since before the war in the 


main regions of the world. From these it appears 


that, in the three-year period 1963-65, per caput 
food supplies were at or above the prewar level in 


each of the developing regions. In making these 
comparisons, however, it should be borne in mind 
that the prewar level of food consumption, although 
providing a convenient benchmark, by no means rep- 
resents an adequate level of nutrition in the develop- 
ing countries. 

In the Far East, excluding China (Mainland), per 
caput food supplies in 1963-65 averaged somewhat 
more than before the war, almost entirely because 
of a steady increase in net imports (in place of the 
prewar net export of food). In Latin America, per 
caput supplies were above the prewar level because 
of lower net exports. In the Near East, supplies 
were considerably more than before the war, because 
of increases in both production and net imports 
(replacing the prewar net export) per caput. Africa’s 
production and net exports of food both appear, 
however, to have stagnated close to the prewar level. 

Since the indices in Figure II-6 are on a price- 
weighted basis, an increase in food supplies may 
mean either an increase at a given dietary pattern 
or a shift to more expensive foods. Thus the sub- 
stantial increases in per caput supplies in western 
Europe, for instance, must chiefly represent a shift 
from cheap starchy foods to more expensive livestock 
products. 


INTERNATIONAL TRADE IN AGRICULTURAL PRODUCTS 


The preliminary indices for 1965° suggest that 
the value of world trade in agricultural, fishery and 
forest products combined, which in 1964 had risen 
steeply as a result of increases in both volume and 
prices, declined slightly in 1965. The value of 
exports (excluding those of agricultural products 
from eastern Europe and the U.S.S.R., for which 
data are not yet available) fell back slightly, and 
that of imports remained virtually stationary.°. This 
stability was the combined result of a more or 
less stable volume and a slight fall in the average 
level of export unit values. If confirmed by the 
final data, it will constitute the first setback in 


*Data on international trade in agricultural products in, 1965 
are even less complete than is usually the case at the time of writ- 
ing (mid-July). The present account is therefore highly tentative. 
.. *’ The discrepancy between the indices for exports and imports 
is accounted for mainly by, the changes in the trade of the cen- 
trally planned countries with the rest of the world. The agri- 
Cultural imports of the U.S.S.R. and eastern European countries 
from the rest of the world were reduced in, 1965 following better 
domestic grain harvests. The more recent increases in their grain 
imports will affect mainly the 1966 indices. 
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the growth of world agricultural trade since 1958 
(Table II-6).+ 

Both the developed and the developing countries 
were affected. For the former, however, there was 
no decrease in actual export earnings, as all of the 
decline was accounted for by a steep fall in the 
United States government-financed exports. The 
effects on the developing countries as a group, on 
the other hand, were substantial, not only because 
of their continued heavy reliance on agricultural 
exports to finance their growing import requirements, 
but also because of the 2 percent increase that took 
place in the prices of internationally traded manufac- 
tured products. Reflecting the inflationary pressures 
that are being felt in most major industrial coun- 
tries, the prices of manufactured goods have risen 
more in the past two years than in the preceding six. 


“The complete set of regional and world indices of volume, 
value and average unit value of trade are shown in Annex_ tables 
12-14. Actual volume figures are shown in Annex tables 9-11. 


Tase IL-6. ~ INpIces OF THE VOLUME, UNIT VALUE AND TOTAL VALUE OF WoRLD! TRADE IN AGRICULTURAL, 
FISHERY AND FOREST PRODUCTS 


Average | Average 1965 Change 

1948-52 1953-87 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to 
minary) 1965 

cece dee cee e eee e eens Indices, 1957-59 == 100 6. .a ccc ccc cece cece cessed Percent 
VOLUME OF EXPORTS .............. 90 97 104 111 117 119 126 132 132 _ 
COMMERCIAL ....... 0.0.0 e ese ee cues z 98 104 110 117 120 126 132 133 -+ 1 
Agricultural products ..........000.00008 77 90 97 103 110 116 118 124 128 128 _ 
Commercial oo... ccc cee cece eee 92 98 104 109 116 118 124 128 130 +1 
Fishery products*....... 0.00. c cece eee 60 84 100 108 111 118 130 132 146 142 — 3 
Forest products* 2... 0... ..ccce cece eee 90 96 106 118 122 126 139 151 153 —1 
AVERAGE EXPORT UNIT VALUE. ...... 106 99 96 97 94 93 99 102 101 —1 
Agricultural products ............00.000- 113 107 99 96 97 93 92 99 102 100 ne 2 
Fishery products ............c0cc eee eeee 94 94 100 100 101 102 108 109 113 123 +9 
Forest products. .......0. 000 ccc ceca e eee 101 99 97 98 97 95 94 97 98 +2 
TERMS OF TRADE? .......... 000005 110 99 97 96 92 1 96 98 95 —3 
Agricultural products .............000008 120 111 99 96 96 1 90 97 98 94 a & 
Fishery products ..........00.ccceee cease 100 98 100 101 100 99 105 106 109 415 + 6 
Forest products. 0.0.0... .ccc cscs ee ee eee 105 99 98 97 94 93 92 93 92 | 
VALUE OF EXPORTS IN CURRENT PRICES 95 96 100 107 110 111 123 134 133 —4 
COMMERCIAL 2.0... 00sec cece cence see 96 97 100 107 109 111 124 134 134 ~~ 
Agricultural products .........0. 00000 00u 86 97 96 99 106 108 109 122 132 129 —2 
Commercial .... 0.0.0.0. 00 ceca 98 96 99 105 108 109 122 132 431 —1 
Fishery products *......... 0.0. ceca 55 79 101 107 109 115 135 138 156 164 +5 
Forest products* 2.0.00... cc cc cee eee 1 96 103 115 118 119 129 146 149 +2 
REAL VALUE OF EXPORTS®.......... 99 96 101 106 107 109 120 129 125 — 3 
COMMERCIAL 00... cc cece cece eee 100 97 101 105 107 109 120 129 126 —2 
Agricultural products ............0 00000 92 100 96 100 104 106 106 119 126 121 — 4 
Commercial 0.0... 6.00. c cece cece eae 102 96 100 104 105 106 119 126 122 —3 
Fishery products ............000ecee ues 58 81 101 108 108 112 132 134 150 154 + 3 
Forest products. ....... 0.0. e eee eee 94 96 104 114 115 116 126 140 140 — 

AVERAGE EXPORT UNIT VALUE OF 
MANUFACTURED PRODUCTS 4 ...... 94 96 100 99 101 102 102 103 104 107 +2 
TOTAL, VALUE OF WORLD TRADE 

(Agricultural and non-agricultural)® 61 85 97 103 114 120 126 137 154 167 +8 


1 Excluding U.S.S.R., eastern Europe and China (Mainland). — * Excluding China (Mainland) only. - * Deflated_by the United Nations 


index of export unit value of manufactured goods. - * United Nations index adjusted to 1957-59 base. 


in index form. 


The volume of imports expanded in all developed 
regions and also in the Near East and Africa. Im- 
ports into Latin America and the Far East (other than 
Japan) were stable, though in the latter region there 
was a steep increase in the imports of cereals other 
than rice, which were destined to increase still further 
in 1966 as the emergency shipments to relieve the 
food scarcity in India got under way. 

The renewed fall in the average price level of farm 
products in world trade, which had started in early 
1964 after a substantial but short-lived rise, continued 
through most of 1965, though at a much reduced 
pace. For the year as a whole, the average level 
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~- * United Nations data, expressed 


of export unit values averaged about 2 percent less 
than in 1964, though sill almost one tenth more than 
in 1962, when they reached their postwar low point. 
Average export unit values of fishery products in- 
creased, however, so that the combined average 
export unit value of agricultural, fishery and forest 
products fell by only about 1 percent. 

The lower average export unit value of agricultural 
products was to a considerable extent influenced 
by exceptionally low prices for a limited number 
of tropical products (sugar, cocoa and sisal), as 
well as of wool and wheat. All the same the disap- 
pointing export results of 1965 were widespread. 


Taste Ii-7. — INDICES OF THE VALUE OF WORLD! EXPORTS OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS, 
BY MAIN COMMODITY GROUPS 


1965 Change 

1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to 
minary) 1965 

Fa o. Indices 1957-59 = 100 coc ccc ccc cee cece ccc e ee eee | Percent 

Agricultural, fishery and forest 
products ........ 0... cee e eee 94 99 104 96 100 107 110 111 123 134 133 —1 
AGRICULTURAL PRODUCTS .... 94 100 105 96 99 106 108 | 109 122 132 429 —2 
i 

Food and feedscuffs ............. 86 96 101 98 101 107 115 | 119 140 154 155 — 
Cereals... .. cc eee eee ee eee eee 88 106 101 98 101 110 127 134 155 182 179 —2 
Sugar 86 88 118 97 85 98 107 | 97 147 148 120 —19 
Oilseeds and vegetable oils..... 82 97 99 96 105 111 108 117 126 134 149 +11 
Fruit co.cc cece eee eee e neces 85 88 104 100 96 103 107 114 116 121 129 + 6 
M@at occ ec cece e cece eee tees 82 83 92 100 108 112 113 121 147 164 167 +2 
Dairy products ............... 96 103 99 1 110 106 104 102 115 126 133 +5 
Beverages and cobacco.......... 101 103 103 102 95 96 95 96 100 108 107 — 1 
Coffee oo. ee eee cee eee eee 108 119 110 97 92 +] 88 88 90 104 106 + 2 
COCOA Lecce eee cece eee eens 112 85 86 106 108 104 93 91 98 101 92 —9 
Agricultural raw materials........ 103 105 113 88 99 111 106 100 107 106 97 —9 
Wool oo... ccc cece cece cee e eee 99 104 122 83 95 98 104 104 118 120 106 —12 
COLCON cores eee cece ee eee ees 100 110 119 94 87 115 111 96 108 107 99 —7 
Rubber (nacural) ............. 115 100 96 83 122 121 98 97 85 85 82 — 4 
FISHERY PRODUCTS? .......... 76 88 92 101 107 109 115 135 138 156 164 + 5 
FOREST PRODUCTS * ........... 98 97 101 96 103 115 118 119 129 146 149 + 2 
Roundwood (excluding fuel)...... 98 97 99 96 106 132 155 161 179 197 203 +3 
Processed wood..............006 110 98 103 96 101 116 115 116 124 138 137 — 
Panels... 6... cece cece ence eens 86 79 89 1 120 125 127 146 170 200 215 +7 
Pulp and paper ................. 92 100 102 96 102 110 111 109 117 133 137 + 3 


‘Excluding U.S.S.R., eastern Europe and 


Among the major regions of the world only western 
Europe saw any sizable increase in its agricultural 
export earnings. Smaller increases took place also 
in the value of exports from Latin America and 
the Near East, but in all other regions the value 
of exports fell or remained stationary. Among the 
major commodity groups there was a_ substantial 
increase in the value of trade in fishery products 
and a smaller increase for forest products. The 
value of trade in food and feedstuffs remained stable, 
however, and that in beverages and tobacco and 
agricultural raw materials fell (Table II-7). 


Volume of imports 


There were widespread increases in the volume of 
agricultural imports (see Table IJ-8). In particular, 
the imports into all of the developed regions expand- 


ed. Japan’s already large agricultural imports, 
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China (Mainland). ~ * Excluding China (Mainland) only. 


which now exceed those of all the rest of the Far 
East combined, increased by a further 9 percent. 
The imports of western Europe, which is the main 
importing region and takes more than half of the 
total, continued to rise at about the same average 
rate as in recent years, some 2.5 percent a year, 
and those of North America recovered part of the 
preceding year’s fall. 

Among the developing regions the picture was 
more varied. In some contrast with past trends, 
the imports into Latin America and the Far East 
other than Japan remained unchanged in 1965. 
Those of the Near East and Africa, however, rose by 
5 and 7 percent respectively. 


FooD AND FEEDSTUFFS 


Globally, all of the increase in the volume of 
agricultural imports was due to larger trade in food 


and feedstuffs (Table I1-9). The increases were 


TABLE II-8. — INDICES OF THE VOLUME OF AGRICULTURAL IMPORTS BY REGION 


1965 Ch 
1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to 
‘ minary) 1965 
be eee eee ete eee ent neue Indices, 1957-59 = OO oo. ccccccc cece eee ee | Percent 
Western Europe ..............-- 89 97 101 97 102 106 108 113 114 115 118 + 3 
North America ............0..0. 93 96 95 97 108 101 106 115 113 104 107 + 2 
Japan oo. cece eee eee 90 100 98 95 108 121 139 134 154 166 180 +o 
Oceania... cece eee 98 94 99 104 97 98 96 93 102 104 109 + 5 
Total of above .......... 90 97 99 97 104 106 110 415 17 116 120 + 3 
Latin America ................-- 90 85 99 103 99 102 106 412 122 129 129 — 
Far East so... ccc eee eee ee 68 89 105 98 97 120 119 415 132 137 137 ood 
Near East 0... ..0. cece eee e eee 70 85 4 95 111 124 136 141 144 143 150 + 5 
Africa... eee e eee 86 95 99 94 107 118 128 126 417 124 132 + 7 
Total of above .......... 77 88 100 98 102 116 120 121 129 134 136 + 2 
All above regions .............. 88 $5 100 97 103 108 412 116 119 119 123 -+- 3 
Eastern Europe and U.S.S.R...... 79 81 96 96 109 116 127 124 133 167 
WORLD? .....-.. 2 cee 87 94 99 97 104 109 113 116 120 123 


? Excluding China (Mainland) and Japan. — * Excluding China (Mainland). 


TABLE H-9. - INDICES OF THE VOLUME OF WORLD? IMPORTS OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS, 
BY MAIN COMMODITY GROUPS 


1965 Change 
1955 1956 1957 1958 1959 1969 1961 1962 1963 1964 (Preli- | 1964 to 
minary) 1965 
eee nee ene ee eee eet eeee . Indices, 1957-59 = 100... 0c eee ee ee | Percent 
Agricultural, fishery and forest 
products? 0.0... eee 92 98 102 101 97 103 106 110 114 17 120 + 2 
AGRICULTURAL PRODUCTS.... 88 95 100 97 103 108 112 115 119 119 122 + 3 
Food and feedstuffs ............. 83 93 97 99 104 109 112 118 123 124 131 + 5 
Cereals... cee eee es 79 97 97 98 104 110 118 123 128 131 144 4-10 
1 93 99 102 99 100 100 102 106 101 102 +1 
86 95 99 98 103 114 109 120 121 122 124 +1 
a 89 85 96 97 107 112 114 119 114 126 133 + 5 
Livestock products and cattle... 81 88 97 100 103 107 110 116 128 128 129 +1 
Beverages and tobacco ..... 0.00. 92 97 99 99 102 107 114 119 118 118 117 —1 
Coffee oo... eee eee ee 88 97 96 96 107 109 114 121 124 122 117 —4 
Cocoa wee eee eee eee 97 100 107 92 101 113 137 132 130 129 149 +16 
Agricultural raw materials ....... 95 100 105 92 103 107 109 107 108 107 106 —1 
Ae) 97 105 106 94 100 94, 103 103 105 94 97 +4 
Cotton oe eee cece eee eee 88 99 110 92 98 119 119 106 110 114 107 — 6 
Rubber (natural) ............. 111 99 104 93 102 93 93 96 96 105 104 — 
FISHERY PRODUCTS *.........- 83 92 92 100 108 111 118 130 132 146 142 —3 
FOREST PRODUCTS ............ 96 95 97 96 106 118 123 127 137 149 151 +1 
Roundwood (excl. fuel) ....... 91 94 95 96 109 129 145 153 166 179 182 + 14 
Processed wood............... 102 93 98 98 105 W117 118 122 130 140 137 — 2 
Panels ..... 0. cece eee eee eee 80 77 86 91 123 123 127 146 161 192 206 +7 
Pulp and paper ............... 95 100 100 96 104 115 120 122 131 143 146 + 2 


1 Excluding U.S.S.R., castern Europe and China (Mainland). ~ * Fishery products refer to exports and exclude China (Mainland) only. 
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geographically widely spread. The food imports of 
each of the developed regions increased substantially, 
especially in the case of Japan, where larger imports 
of all major food categories except meat and dairy 
products brought the total up by 14 percent. In 
western Europe, the 6 percent increase was, as often 
in the past, due principally to larger imports of various 
animal feedstuffs (coarse grains, oilseed cake and meal, 
soybeans), but imports of cattle and some fruits also 
increased. In North America, sizable increases in 
imports of sugar and cattle offset reductions in meat 
and, to a smaller extent, vegetable oils and oilseeds. 

Among the developing regions the imports of the 
Near East and Africa rose by 4 and 8 percent, re- 
spectively. Larger imports of grains were a major 
reason in each case, though in both regions grain 
imports remained below the level of some years ago, 
when a series of drought years had reduced harvests. 
Greater imports of sugar also contributed to the in- 
crease in these two regions. The food imports of 
Latin America remained stable, however, and those 
of the Far East other than Japan fell slightly. Less 
wheat was imported by the grain deficit countries 
of Latin America, as domestic harvests were better 
in 1964/65. In the Far East, other than Japan, 
cereal imports increased. Less rice was imported 
but this was more than offset by a substantial increase 
in imports of wheat, especially to India, where steps 
were taken to counteract rising prices and to ensure 
supplies in deficit areas after the poor summer crops. 
The imports of soybeans and soybean oil were also 
greater, but those of a number of other foods fell in 
volume, including (apart from rice) sugar, copra and 
some vegetable oils, and condensed milk. 


BEVERAGES AND TOBACCO 


The overall stability in imports of this group re- 
flects the absence of much change in western Europe 
and North America, which take nearly 90 percent of 
the total exports. There were, however, significant 
differences between the individual products. In the 
case of western Europe, the | percent fall in the total 
was mainly a result of sharply reduced imports of 
wine and also smaller purchases of tobacco. Coffee 
imports also fell slightly, in line with the smaller 
export quotas under the International Coffee Agree- 
ment, but those of tea and particularly cocoa in- 
creased. In North America, too, less coffee was 
imported but the effect of this on the group total 
was virtually offset by the one-third increase in cocoa 
imports, as consumption and stocks rose in response 
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to the steep fall in prices. Japan’s small imports of 
each product in this group, except tea, were down 
in 1965, though the long-term trend is rising. 

The imports of this group of products into the 
developing regions increased steeply. Though the 
1965 increase was somewhat in the nature of a re- 
covery, following reductions from earlier peaks in 
1961-63, the longer term increase in these imports 
has on the whole been steeper than in the developed 
regions. 


AGRICULTURAL RAW MATERIALS 


Developed countries are also the major markets 
for this group of products, with western Europe 
alone taking over half the total. The longer term 
trend of imports has, however, been downward in 
North America through most of the postwar period, 
though fluctuating, as was shown earlier, in response 
to changes in the tempo of economic activity in the 
United States. In western Europe, too, the earlier 
slowly rising trend has since about 1960 come to a 
halt. In Japan, however, the trend has been con- 
sistently rising. 

The developments in 1965 were only partly in line 
with these trends. Imports into western Europe fell 
by 5 percent, with virtually stable purchases of wool 
and jute and smaller imports of rubber and particu- 
larly cotton. Increasing competition by synthetics, 
combined with reduced levels of economic activity 
in some countries, affected the mill consumption 
of natural fibers in the region as a whole. Imports 
into the United States, on the other hand, rose again 
after falling in 1964. The continued economic ex- 
pansion in that region is stimulating the growth of 
consumption, and wool imports in particular have 
risen. In Japan, imports of most major raw mate- 
rials, except rubber, recovered somewhat after the 
cutbacks made in 1964 when the country’s economic 
activity slowed down, and further increases were 
expected in 1966. 

In most of the developing regions the longer term 
trend of raw material imports has been steeply upward, 
particularly in the Near East, where imports rose in 
1965 by over 10 percent in volume, to more than 
double the level of only seven years before. There 
was a substantial recovery in imports of jute, and those 
of natural rubber continued to rise. 


FISHERY PRODUCTS 


For fishery products, import indices are not yet 
available for 1965. Judging from the indices for 


exports, the total volume of trade appears to have 
fallen back moderately in 1965, for the first time 
for a decade, with reduced sales from each of the 
developing regions. The reduction was greatest in 
Latin America, where the temporary disappearance 
of the anchoveta and the consequently reduced 
production of fish meal brought the total down 
by some 20 percent. The exports from each of the 
developed regions were greater, with western Europe 
showing a particularly large increase of more than 
10 percent. The exports of eastern Europe and 
the U.S.S.R. (principally from the latter country 
and Poland) also grew further, though at less than 
the average rate over the past decade, during which 
the volume has more than trebled. 


FOREST PRODUCTS 


For forest products, also, developed countries are 
the main importers, taking between them some 85 per- 
cent of the total volume. European countries in 
particular are important, not only as importers but 
also as exporters. 

In sharp contrast to raw materials of agricultural 
origin, imports of forest products in both raw and 
processed form have expanded steeply over the past 
decade. Trade in roundwood is today double the 
volume of less than 10 years ago, and the overall 
index for all forest products stood in 1965 just over 
50 percent above the 1957-59 average. 

In 1965, however, the total volume increased by 
little more than 1 percent. The imports of North 
American countries expanded by 5 percent, with 
large increases in imports of both panel products and 
pulp and paper. Japan’s imports also increased, 
though less than in most recent years. Imports 
into European countries, however, failed to increase. 
Consumption of many major products, such as sawn 
softwood, chemical pulp, tropical hardwood logs and 
fibreboard, fell off in some major importing coun- 
tries, including France, the Netherlands and the United 
Kingdom. In the case of the first three products, 
moreover, importers’ opening stocks had been very 
large. The only category of forest products of 
which more was imported in European countries in 
1965 was panel products, with larger imports of 
veneer sheets, plywood and especially particle board. 
The Federal Republic of Germany, which is already 
the largest importer of particle board, doubled its 
imports in 1965, chiefly from other EEC countries, 
especially Belgium-Luxembourg and Italy. 
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Prices in international markets 


The renewed fall in the average price level of agri- 
cultural products that started in carly 1964 continued 
{though much more slowly) until toward the end of 
1965. For the year as a whole the export unit value 
index for this group of products was some 2 percent 
lower than in 1964. Much of this decrease was, how~ 
ever, offset by a small increase in the average export 
unit value of forest products and a substantial one 
in that of fishery products, so that the overall level 
of average export unit values of agricultural, fishery 
and forest products fell by only about 1 percent 
(see Table I-10). 

The combined unit value index for agricultural, 
fishery and forest products thus stood in 1965 consi- 
derably above its level in 1962, when the prices of 
agricultural products reached their postwar low point. 
The index for the latter group was in 1965 about the 
same as it was just before the Korean war boom, 
and again in 1957-58. In terms of their purchasing 
power for manufactured goods, however, the prices 
of these products were less satisfactory. The unit 
value index for manufactured goods has in the past 
two years risen by about 4 percent. The “‘ terms of 
trade’ of exports of agricultural, fishery and forest 
products in relation to manufactured goods were 
therefore 5 percent less in 1965 than the average 
for 1957-59. 


AGRICULTURAL PRODUCTS 


Among the main commodity groups the average 
price level for food and feedstuffs and for beverages 
and tobacco fell only slightly. Taken as groups, 
these products thus approximately maintained the 
price gains of the preceding two years. The prices 
of agricultural raw materials, however, fell by 6 
percent. 

In the food and feedstuffs group the average export 
unit value of the majority of commodities rose in 
1965, and if the average for the group as a whole 
did not rise it was because of the lower prices of 
a fairly limited but important group of products, 
including such major commodities as sugar, which 
fell by one fourth, and wheat, down by 7 percent 
(Figure I-7). 

Products whose prices rose included most coarse 
grains (except sorghum), the demand for which con- 
tinued to rise, especially in western Europe, and 
most major fruits (except bananas), whose prices 
benefited from the cold spells that affected the output 


Tasce I-10. ~ INDICES OF WORLD AVERAGE EXPORT UNIT VALUES OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS, BY MAIN 
COMMODITY GROUPS?! 


Ave 1965 Change 
wor age 1958 1959 1960 1961 1962 1963 1964 (Preli- 1964 to 

1953-1957} 195 9 minary) 1965 
tee eee eee ee eee . Indices, 1957-59 == 100... cece eee eee Percent 

Agricultural, fishery and forest products 106 99 96 97 94 93 99 102 101 —1 
AGRICULTURAL PRODUCTS ......... 107 99 96 97 93 92 99 102 100 —2 
Food and feedstuffs ................--05. 104 99 98 97 96 97 108 110 109 —~ 4 
Cereals ........0 2.002 eee eee eee 112 100 98 98 97 103 103 106 104 —1 
Sugar 2.2... eee eee eee ee 97 96 1 87 89 89 139 137 104 —24 
103 98 101 97 95 91 98 99 110 +411 

95 105 89 90 93 93 100 94 97 +4 

96 101 105 108 106 102 107 121 127 +5 

109 92 104 103 96 96 102 106 145 +9 

111 105 92 89 83 81 84 92 91 —14 

127 102 83 80 76 73 69 88 89 +1 

103 118 103 83 66 63 68 71 56 —21 

111 94 94 103 97 92 96 96 90 —6 

118 89 85 92 90 89 103 113 96 —15 

116 101 88 94 96 92 1 88 89 +2 

97 87 111 125 92 87 83 79 76 wm A 

94 100 100 101 102 108 109 113 123 +9 

101 99 97 98 97 95 94 97 98 + 2 

Roundwood (excluding fuel).............. 106 100 97 104 107 110 107 114 115 -- 41 
Processed wood ........----000e cece eee 103 99 96 99 99 96 95 99 101 -+- 3 
Panels . 00.0. eee eee ees 106 97 97 105 102 104 103 103 103 + 1 
Pulp and paper ........ 00.0 cece eee eens | 84 99 97 95 93 90 89 92 93 +1 


1 Excluding eastern Europe, U.S.S.R. and China (Mainland). 


of oranges in Spain and from the heavy demand 
for apples in European importing countries. Most 
vegetable oils, moreover, were unusually expensive, 
as exportable supplies were down. Meat supplies 
for export were also scarce, and most meat prices 
rose. Butter prices were somewhat lower than in 
1964 as milk output rose, but most other dairy 
product prices were substantially higher, especially 
those of powdered milk. Eggs, too, were quoted 
higher as production was down in some major ex- 
porting countries. 

The steep fall in the price of sugar was a reflec- 
tion of the very large increase (almost 20 percent) 
in production in 1964/65, much of which went to 
increase the carry-over stocks. Free market quota- 
tions fell in 1965 to their lowest level for a quarter of 
a century and averaged only 2 U.S. cents a pound, 
compared with over 8 cents in 1963 and nearly 6 
cents in 1964. Even the average export unit value, 
which (because of the large portion of trade that 
flows under various government-to-government and 
preferential arrangements) is both higher and more 
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stable than the free market quotations, fell by almost 
a quarter. Most wheat prices, too, were lower and 
the average export unit value fell by 7 percent. The 
1964/65 harvest was a record, 15 percent higher than 
in the preceding year, and commercial import demand 
was reduced. The prices of many types of wheat 
fell near their minimum levels under the International 
Wheat Agreement, until prices started rising again 
in late 1965 in response to expanding demand and 
the prospect of smaller total supplies. Other foods 
and feedstuffs whose prices were lower in 1965 include 
sorghum, bananas, bacon and butter. 

In the beverages and tobacco group, price move- 
ments were divergent. The average export unit value 
for coffee was slightly higher, in response to the restric- 
tion of export supplies under the International Coffee 
Agreement. Wine, too, was more expensive. The 
effect of these increases on the group index was, 
however, offset by a one-fifth fall in the unit value of 
cocoa exports and lower tobacco prices. The produc- 
tion of cocoa had reached a record level in 1964/65, 
fully one quarter more than the previous record 


Ficure II-7, ~ AVERAGE EXPORT UNIT VALUES OF AGRICULTURAL PRODUCTS, BY MAIN COMMODITY GROUPS 
(U.S.$ per metric ton,! semilcgarithmic scale) 
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the year before. Following the failure of the initial 
efforts of the Cocoa Producers’ Alliance to maintain 
prices in the face of the prospects for a record crop, 
quotations feti steeply in the first half of 1965 to 
reach their lowest postwar level in the middle of the 
year. Although there was a substantial recovery later, 
the average for the year remained very low. 

Among agricultural raw materials, the prices of 
cotton, silk and jute averaged higher than in 1964, 
but this was offset by lower average export unit 
values for wool, sisal and rubber, as well as Haseed 
oll. For reasons already explained, mill consump- 
tion of wool had fallen in a number of countries 
and although prices started rising again after the 
first quarter of the year, the average export unit value 
remained some 15 percent less than in 1964. Sisal 
stocks were ample and the competition from synthe- 
tics intensified further during the year. Natural 
rubber maintained its position in total rubber con- 
sumption but prices weakened in the course of the 
year, partly under the influence of disposals from 
the United States strategic stockpiles. 


FISHERY PRODUCTS 


With rapidly growing demand for a wide range of 
fishery products in both domestic and export markets 
and with some supply shortages, notably in the South 
American fish reduction industry, prices of fishery 


products generally rose in the course of 1965. For . 


the year as a whole the average export unit value 
for all fishery products was some 9 percent higher 
than in 1964. 

World fish meal prices, which in 1964 had gradually 
visen from U.S.$130 to $140 a ton, subsequently 
shot up steeply to reach the record level of $237 a 
ton in August 1965, when the entire fishing fleet 
in Peru and Chile was laid up. Subsequently the 
price stabilized around $180 a ton and it was expected 
to remain firm in 1966. Norwegian herring meal 
was sold on the average 25 percent higher than in 
1964. Whale oif prices, too, were considerably 
above the average of recent years. 

Among edible fish varieties there was a par- 
ticularly steep inerease in prices of certain varieties of 
frozen tuna, and the prices of fresh and frozen fish 
were generally firm or rising. In the United States 
the wholesale index of edible fish and shellfish was 
11 percent higher in January 1966 than a year earlier, 
with most products except shrimps participating in 
the increase. 


42 


FOREST PRODUCTS 


The upward movement in prices of many forest 
products, which started in 1963 and continued through 
1964, was halted in 1965. In contrast to agricultural 
products proper, however, the index of average export 
wnit values averaged higher in 1965 than in 1964. 

Prices for pulp and paper, the largest product 
group, averaged slightly higher than in 1964. 
European pulp prices fell back in the second half 
of ihe year, as demand slackened, but paper prices 
generally remained stable. Softwood prices in Eu- 
rope also weakened in the second haif of the year. 
The prices of tropical hardwood logs from Africa 
were seduced in the early part of 1965, but rose 
again later as stocks were reduced in Europe and the 
supply was limited by the onset of the rainy season 
in Africa. Plywood and fibreboard prices tended 
to rise in both Europe and Japan in the course of 
1965 after some early weakening in Japan, but those 
of particle board fell in response both to overca- 
pacity and to technical innovations which reduced 
production costs. 


Export earnings 


There was a reduction of about 1 percent in the 
total value of world exports of agricultural, fishery 
and forest products in 1965.% There were, however, 
substantial differences between the various geogra- 
phical regions (and presumably even more between 
countries), reflecting mainly differences in the com- 
modity composition of their exports, in particular 
the share in their trade of the limited number of com- 
modities whose prices had fallen steeply (Table 
W-11). 

The growth of exports was greatest in the case of 
western Europe. Exports of agricultural products 
proper rose by 6 percent, with increases both in the 
volume of exports (especially of grains, meat and 
dairy products, shipments of which rose by 10 to 20 
percent) and in average export unit values. Fishery 
products exports also rose substantially in both 
volume and value. The total increase in the value of 
exports was, however, reduced to 4 percent by a decline 
in exports of forest products, owing to a steep fall 
in the quantity of sawnwood shipments. The only 
other region that showed any significant increase in 
the value of exports was Latin America. Here the 
increase was almost entirely due to a larger volume 


! Excluding exports of the centrally planned counties. 


Tasie I-11. 


~ INDICES OF VALUE OF AGRICULTURAL, FISHERY AND FOREST PRODUCTS EXPORTS, BY REGION 


1965 Ch 

1955 1956 1957 1958" 1959 1960 1961 1962 1963 1964 (Preli- 1964 

minary) to 1965 

Steen eee tee eee teens Indices, 1957-59 = 100 6... ccc cee cence eee a fe Percent 

Western Europe ............000- 93 95 104 98 99 110 115 117 131 144 150 +4 

North America ....... 0. cc cece 84 101 106 96 99 112 118 415 129 150 147 ~— 2 

Commercial 22.0.0... 0.000008 86 95 102 98 100 112 118 116 134 155 157 + 1 

Oceania... ccc cece e eee eens 95 98 110 85 105 102 112 113 134 147 135 — 8 

Total of above .......... 89 98 105 95 100 110 116 116 131 147 147 _ 

Commercial ........06.066 141 96 104 96 100 109 115 116 132 149 150 +1 

Latin America 102 105 105 99 96 100 102 106 116 122 124 +4 

Far East. eee eee 103 99 99 94 107 110 103 106 114 115 109 —5 

Near East... 0... ccc cece cece e ee 93 98 110 92 98 104 98 101 113 115 116 +1 

Africa oc. e eee 93 95 98 102 100 101 104 107 115 120 115 —4 

Total of above «1.6.2.6... 99 100 102 98 100 103 102 106 115 119 117 —2 

All above regions .............. 94 99 104 96 100 107 110 111 123 134 133 —1 

Commercial ....... 0... ce eee ee 95 98 103 97 100 107 109 111 124 134 134 —_ 
Eastern Europe and U.S.S.R.... 77 70 96 31 113 117 137 144 149 146 
WORLD ? oo. cece ee eee 93 98 - 103 96 101 108 111 113 125 135 


1 Excluding China (Mainland). 


of trade in agricultural products which made up 
for severe price losses for some products, especially 
sugar and cocoa and to a lesser extent also grains 
and wool, and for a steep fall in fisheries exports. 
There was a small increase also in the value of ex- 
ports from the Near East, where the reduced volume 
of exports of certain products, in particular rice and 
cotton, was offset by somewhat higher average unit 
values. 

The exports from all other regions were smaller 
in value than in 1964. The drop was sharpest in 
Oceania, at 8 percent, reflecting mainly the lower 
average prices realized for wool (the volume of ship- 
ments actually rose) and to a lesser extent the low 
sugar prices. The total value of exports from North 
America was down by 2 percent, with a 5-percent fall 
in the exports of agricultural products only partly 
compensated by substantially larger exports of fishery 
and forest products. The fall in agricultural exports 
was caused by the reduction in United States govern- 
ment-financed shipments, which fell by 18 percent 
(Annex table 15). The commercial exports from 
the United States were greater than the year before, 
and although the agricultural exports of Canada 
were somewhat smaller than in 1964 (mainly be- 
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cause of smaller wheat exports to the U.S.S.R.), 
the region’s commercial exports nevertheless rose 
slightly. Among individual products, wheat and 
cotton were particularly affected. Aside from re- 
duced concessional shipments from the United States 
and smaller purchases by the U.S.S.R., demand 
for wheat in some European countries was smaller. 
Moreover, as already noted, the average prices were 
lower. The region’s cotton exports fell by almost 
30 percent, with the United States acting as a re- 
sidual supplier in a shrinking market. Smaller de- 
clines were registered for barley, animal fats and 
powdered milk. The export value of fishery products 
and of all major forest products was up, with in- 
creases both in the volume and, to a lesser extent, 
in the average export unit value. 

Tn the Far East and Africa, the value of exports 
fell by 5 and 4 percent respectively. In the Far 
East, the drop was mainly a reflection of a smaller 
volume of exports, particularly of rice and tea 
and to a lesser extent of sugar. Lower average 
export unit values for sugar and rubber also contri- 
buted. The reduction in the regional total would 
have been even greater had there not been a substantial 
increase in the value of exports of oilseeds and vege- 


table oils, whose prices were, as already noted, substan- 
tially higher, and of a number of forest products, 
including logs, sawnwood and plywood, of which 
larger quantities were exported at generally stable 
prices. In Africa, the smaller value of exports was 
almost entirely due to lower prices of cocoa, sisal and 
to a smaller extent coffee. The volume of exports of 
most of these products was greater, but not sufficiently 
to offset the price fall. Exporters of oilseeds and 
vegetable oils in this region also gained from the 
higher prices, despite a reduction in the volume of 
exports of these products, but the value of forest 
products exports was smaller, as the volume of ship- 
ments of hardwood logs to Europe fell. 


Trade of eastern Europe and the U.S.S.R. 


For the eastern European countrics and the U.S.S.R. 
only fragmentary data are available on agricultural 
trade in 1965. Indices have therefore been calculated 
only up to 1964. Moreover, because of difficulties in 
assigning values to barter transactions, as well as 
with foreign exchange rates, the trade of this region 
has, in computing value indices, been priced at the 
world average export unit values. 

The trade of the region in 1964 was strongly in- 
fluenced by the poor harvests of many crops, par- 
ticularly cereals, in the 1963/64 crop year. As a 
result the U.S.S.R., which in the past had, been a 
major supplicr of cereals to its neighboring coun- 
tries in the region, became in 1964 a large-scale net 
importer from the rest of the world. Its cereal 
exports to the rest of the region simultaneously fell 
by half, to 1.3 million tons. With substantial increases 
also in the imports of a number of other foodstuffs, 
including sugar, fruits, oilseeds and vegetable oils 
and dairy products, the total volume of the region’s 
food imports rose by almost 12 percent. 

Compared with the imports of foodstuffs, the growth 
of other agricultural imports has been relatively slow. 
In particular, the imports of raw materials have 
virtually stagnated over the past five years or so. 
U.S.S.R. imports of rubber have fallen as the country’s 
synthetic industry has been built up, and this has 
been only partially offset by the region’s slowly rising 
imports of cotton (much of it from the U.S.S.R.) and 
some other agricultural raw materials. Imports of 
beverages and tobacco, however, rose substantially in 
both 1963 and 1964 (by over 60 percent over the two 
years}. The developing countries have benefited 
from this expansion as far as coffee, cocoa and tea 


are concerned, though the imports of these three 
products have, with the exception of tea, risen sub- 
stantially slower than those of tobacco and wine. 

The region’s agricultural exports, too, have reflected 
harvest fluctuations. The exports of food and feed- 
stuffs in 1964 were some 20 percent Jess in volume 
than in 1963 with a one-third fall in exports of ce- 
reals and smaller but still substantial reductions in 
shipments of sugar, beef and dairy products. This 
decrease was to some extent offset by the increased 
exports of cotton from the U.S.S.R., but the total 
volume of agricultural exports, which until 1962 had 
shown a steeply rising trend, nevertheless fell by 
11 percent. 

The limited data available for 1965 suggest that 
the total volume of imports fell back again as the 
good 1964/65 grain crop in the U.S.S.R. made it 
possible to curtail grain imports, though this was to 
some extent offset by larger imports of cocoa (up 
by over a quarter), sugar, coffee (into eastern Eu- 
rope), tea and, for the first time in several years, 
rubber into the U.S.S.R. Toward the end of the 
year, moreover, the U.S.S.R. grain imports began to 
rise again as the 1965/66 harvest also was very poor, 
and for that crop year they are expected to be nearly 
as high as the 1963/64 record figure of over 15 million 
tons. On the export side there were increases in 
sugar exports from both the U.S.S.R. and Czecho- 
slovakia, but the poor grain crops of the U.S.S.R., 
coinciding with good harvests in some eastern Euro- 
pean countries, are likely to result once more in small 
exports from the U.S.S.R. to the other countries 
of the region. 

Two rapidly rising branches of exports from the 
region have been those of fishery and forest prod- 
ucts. Consisting principally of roundwood and 
sawnwood, the value of forest products exports has 
risen consistently throughout the past decade. In 
1964 the growth was no Jess than 19 percent, with 
large increases in both the main categories, and a 
further increase of 4 percent was recorded in 1965. 
By that time the total volume and value of forest prod- 
ucts exports were twice that of some six years ago. 
The U.S.S.R. is now the leading supplier of round- 
wood to Europe, and is also an important source of 
roundwood in Japan and of sawnwood in Europe. 
The region’s exports of panel products (mainly ply- 
wood) have also risen rapidly, but they still account 
for only a relatively small share of the total. A feature 
of the region’s fishery exports is the far-flung operation 
of the U.S.S.R. and Polish factory fleets, selling 
directly in various export markets, including many 


African countries. Over the past decade the total 
value of this trade has grown more than threefold, 
and the increases in 1964 and 1965 were in keeping 


with this trend. 


Trade on special terms 


As already noted briefly, the United States govern- 
ment-financed exports, mainly under the various titles 
of P.L. 480, fell steeply in 1965. Their total value 
(at export market prices) declined from U.S.$1,770 
million to $1,452 million, or by 18 percent (Annex 
table 15). The figure was the lowest since 1959 
and the share of shipments on concessional terms 
in the country’s total agricultural exports was, at 
23 percent, the smallest since the current programs 
were started in 1954/55. 

Most of the reduction took place in shipments 
under Title { of P.L. 480 (sales for foreign currencies). 
These fell by almost 30 percent to $867 million. 
There were smaller reductions also in exports under 
Titles II (disaster relief) and HI (donations), but barter 
transactions under Title III and exports under Title 
IV (long-term supply and dollar credit sales) rose. 

Most of the reduction was accounted for by wheat, 
with smaller reductions (in absolute terms) also in 
the shipments of cotton and dairy products. Wheat 
shipments to Brazil were sharply reduced — to only 
15 percent of their 1964 level — and those to Pakistan, 
the United Arab Republic and the Republic of Korea 
were also lower. However, the commercial exports 
of wheat also fell steeply, so that the share of govern- 
ment-financed exports in total wheat exports remained 
unchanged at the 1964 level of 70 percent. 


International policies of trade and aid 


The disappointing results obtained by agricultural 
exporting countries in 1965, and the vicissitudes in 
certain commodity markets such as cocoa and sugar, 
served as a reminder that agricultural commodity 
problems, and particularly those of the developing 
countries, remain as serious and as difficult to solve 
The year therefore witnessed considerable 
activity in the field of international trade policies. 

A number of other factors have also tended to 
stimulate action. The establishment of permanent 
United Nations machinery for trade and develop- 
ment following the first United Nations Conference 
on Trade and Development (UNCTAD) in 1964 and 


as cver. 
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the consequent adaptation of the structure of certain 
other agencies has provided new channels for at- 
tempts at solutions. The importance of alleviating 
the problems of the developing countries’ trade and 
of accelerating their development has also been 
brought home by the accumulating evidence that the 
economic growth of these countries has in the first 
half of the Development Decade tended to slow 
down rather than to gain momentum. Related to 
this is the increasingly evident fact that food pro- 
duction in a great many developing countries is 
rising insufficiently in relation to the growth of their 
populations and per caput incomes. 

Most of the newly established UNCTAD machinery 
started to function in the course of the year under 
review. Both the Trade and Development Board, 
the principal UNCTAD body acting between Con- 
ference sessions, and various of the subsidiary bodies, 
including the Committee on Commodities and the 
Committee on Financing and Invisibles, held meetings 
from the spring of 1965 onward. Although much 
of the first year’s discussions was taken up by pro- 
cedural questions, some progress was made also in 
drawing up programs of work and on some substan- 
tive questions. These include the initiation of the 
examination, based on a program of studies in which 
FAO has an important part, of the problems involved 
in ‘‘ international organization of commodity trade,” 
as proposed in one of the 1964 UNCTAD recommenda- 
tions; and the consideration of the World Bank 
(iprD) proposals for a system of supplementary 
financing, also prepared in response to an UNCTAD 
recommendation. The latter proposals aim at pre- 
venting the disruption of development programs in 
developing countries by shortfalls in export earnings 
relative to ‘‘reasonable expectations” as determined 
by projections of export earnings. The financing 
under the proposal would be of “‘residual” character, 
available only after recourse had been made by the 
country to other short-term finance available to it, 
including its own reserves and its International Mon- 
etary Fund (mr) drawing rights. 

In the General Agreement on Tariffs and Trade 
(GATT), the Committee on Trade and Development, 
which was established in February 1965 to keep 
under review the application of the new chapters 
(on trade and development) of the Agreement, has 
started to function. Most of its subcommittees, 
including the Working Group on International 
Commodity Problems, held meetings during the 
period. The new Part IV of the Agreement 
was not, however, ratified by a sufficient number of 


tmember countries by the end of 1965. The closing 
date for acceptance has therefore been postponed 
until early 1967 but de facto implementation con- 
tinues. 

Efforts were continued to conclude commodity 
agreements for products in particular difficulties and 
the consultative machinery for others was expanded. 
The two major attempts, to revive the International 
Sugar Agreement and to negotiate an International Co- 
coa Agreement, have so far not led to concrete results. 
The new shape of the International Wheat Agreement, 
extended by a protocol until July 1967, also remains 
uncertain pending the outcome of negotiations under 
the GATT Kennedy Round between the major interested 
countries. Some useful additions have, however, been 
made to the international consultative machinery 
functioning under the auspices of FAO, through the 
establishment of new study groups on bananas (in 
June 1965) and on hard fibers (June 1966), and the 
expansion of the earlier study group on coconut 
products in June 1965 to cover all oilseeds, oils and 
fats. In addition, the study group on jute, kenaf 
and allied fibers has established a consultative com- 
mittee, the purpose of which is to mitigate short- 
term instability in jute markets, mainly by matching 
the timing of purchases with the flow of supplies 
within the season. 

The GATT Kennedy Round of trade negotiations 
has continued to progress slowly. Following a 
series of exploratory discussions in the summer of 
1965 to determine the content of the negotiations on 
agricultural products, concrete offers were tabled by 
mid-September. Their scope was, however, to some 
extent limited by the inability of the European Eco- 
nomic Community (EEC) to table its offers by this 
date. For tropical products, it has been decided to 
use the GATT Special Group on Tropical Prod- 
ucts as the negotiating body. Greater hopes for 
progress in the negotiations resulted from the ‘‘ pack- 
age deal” agreed by the FEC foreign ministers in 
May 1966, and the subsequent agreement of the FEC 
Council on various aspects of the Community’s 
negotiating position, including the form of its pro- 
posal for a world cereal agreement. 

There has recently been renewed interest in fi- 
nancial solutions to commodity problems. A new IMF 
facility, for countries experiencing shortfalls in their 
export earnings to make drawings in excess of their 
normal quota limits, had been initiated in 1963, but 
owing mainly to the improvement in commodity 
prices in 1964 little use has been made of this facility 
so far. Nevertheless, renewed requests for compen- 
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satory financing schemes were made at the first 
UNCTAD meetings in 1964, and interest in financial 
solutions has since revived, probably also because of 
the difficulty experienced in reaching solutions based 
on trade intervention. Proposed financial solutions 
include the new 1BRD proposals for compensatory 
financing already mentioned. In the meantime, the 
IMF is considering suggestions that have been made 
to modify the 1963 facility in various ways. 

Some important developments have also taken 
place in the field of international economic assistance, 
the long-term significance of which it is as yet im- 
possible to assess. In the first place, there has been 
evident in the past few years a stagnation in the total 
aid flow, as measured by the Organization for Eco- 
nomic Co-operation and Development (OECD), at 
the 1961 level of some $6,100 million (equal to two 
thirds of one percent of the OECD countries’ GNP), 
though the aid has been extended on increasingly 
soft terms." This has come at a time when the World 
Bank has estimated that the developing countries 
could use effectively some $3,000 to $4,000 million 
more aid than they are currently receiving. It con- 
trasts strongly with the annual rate of growth of the 
aid flow of some 15 percent in the preceding five 
years and with the proportion of the United States 
GNP represented by the Marshall Plan aid in 1949 
(about 2 percent). 

Increasing emphasis is being put by the donor 
countries on efficiency in the use of economic aid 
funds. In the case of the United States this has 
taken the form of insistence, as a condition of assist- 
ance, on “‘self help’? measures in the recipient coun- 
tries, particularly in raising their farm output where 
food shortages are a bottleneck. Internationally, 
increasing use is being made of aid consortia and 
other forms of consultation among donor countries 
giving economic assistance to specific developing 
countries, to ensure maximum efficiency in the use 
of aid funds. 

Important changes are also taking place in the 
sphere of food aid. Following the gradual disap- 
pearance of much of the surplus element in the United 
States agricultural stocks, discussed earlier in this 
chapter, the proposed new legislation on food aid 
(the Food for Freedom Act, now before Congress) 
would move away from the use for food aid of prod- 
ucts incidentally in surplus and would instead make 
available substantially all types of farm product 
required, acquired if necessary in the open market. 

*®orcp. Development assistance efforts and policies of the mem- 


bers of the Development Assistance Committee - 1965 Review, Paris, 
1965, Table Uf, p. 42. 


Agricultural development would be recognized as a 
major objective of food aid, and self help in this 
field would, as in general economic assistance, be a 
condition for receiving food aid. The implications 
of the changing surplus situation, and the urgent prob- 
lems of food aid in general, were scheduled for 
discussion at the meeting of the ozcp Development 
Assistance Committee at Washington, D.C., in 
Jate July. 

At the same time, proposals have been advanced 
in the United Nations and Fao for the expansion of 
the current multilateral food aid efforts ‘‘ to combat 
hunger effectively,” in particular through the consti- 
tution of an expanded cash fund for purchasing 
foodstuffs for food aid both from developed countries 
and from developing food-exporting countries. This 
and other possible approaches to an expanded mul- 
tilateral food aid program are to be studied jointly 
by the United Nations and FAO, with the co-opera- 
tion of other interested organizations and agencies. 
In the meantime, both the United Nations General 
Assembly and the FAo Conference have endorsed the 
recommendation of the Intergovernmental Committee 
that the United Nations/rao World Food Program 
should be continued for as long as multilateral food 
aid is considered feasible and desirable. 

Finally, discussions were continued during the 
period under review about the needs and possibil- 


ities for reform in the international monetary system 
as it has been functioning since the war, in particular 
with regard to the methods of creating and con- 
trolling the assets available for national monetary 
reserves. That sufficient ‘‘liquidity’? should be 
available is important both for the growth of world 
trade, which otherwise might be restricted because 
of difficulties of countries in financing their short- 
term balance of payments deficits, and for the con- 
tinued international flow of capital, including aid to 
the developing countries. Some progress toward a 
solution seemed to have been made in the course of 
1965 in discussions among the Group of Ten coun- 
tries, while pressure toward a solution which would 
also take account of the interests of the developing 
countries (including the possible use of some of the 
new liquidity as aid to them) was exerted in both 
the World Bank annual meeting in late 1965 and by 
the UNCTAD expert group on international monetary 
issues, reporting in November 1965. More recently, 
however, the diminished chances of an early equilib- 
rium in the United States balance of payments, 
which over the last decade has been the main source 
of reserve assets for other countries, and the con- 
tinued disagreement among some of the major trad- 
ing nations about both the urgency of the problem 
and the means of solving it, seem to have again 
postponed action. 


FARM PRICES AND INCOMES 


Indices of prices received by farmers in the last 
five years are available for 23 countries and are 
set out in Table II-12 in relation to the average level 
in 1953-55. In most of these countries the indices 
have increased steadily throughout the last five 
years. Exceptions are several agricultural export- 
ing countries (Australia, Netherlands, New Zealand, 
United States) where the indices dropped below the 
1953-55 average during part of the period, but sub- 
sequently more than recovered. 

In only 9 of the 23 countries, however, have farm 
prices kept pace with or exceeded the general rise 
in prices as indicated by the cost-of-living index. 
These 9 countries include those where price levels 
were initially very low and inflationary trends strong- 
est —- China (Taiwan), India, Republic of Korea, 
Spain and Yugoslavia. In 6 countries which are 
all agricultural exporters (Australia, Denmark, Ire- 
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land, Netherlands, New Zealand, United States) the 
indices of prices received by farmers have fallen by 
more than 10 percent in relation to the rise in the 
cost of living since 1953-55. 

Considering the changes in 1965 as compared 
with 1964, the indices of prices received (at current 
prices) rose in all but two countries: Denmark, 
where the index declined slightly, and New Zealand, 
where it did not change. The increases were as 
large as 5 percent in Australia, Austria, Finland, 
Ireland, Italy and the United States, 7 to 8 percent in 
the Federal Republic of Germany, India (Assam) 
and Japan, 9 to 10 percent in Norway and Portugal, 
11 percent in the Republic of Korea, and 16 percent 


in Spain. In general, the greatest increases were 
in prices of livestock and horticultural products, 
and there were only moderate increases in grain 
prices. 


Smaller harvests and the pressure of demand on 
available supplies account in large part for the rise 
in agricultural prices, although price indices were 
also significantly affected by the upward adjustment 
of officially supported or stabilized prices in many 
countries. Guaranteed prices of milk and dairy 
products in many European countries and of ce- 
reals in Japan have been raised in order to maintain 
or increase farm incomes in relation to those in 
other sectors. Officially guaranteed prices have been 
raised as an incentive to increase production in 
Greece, Portugal, Spain and Yugoslavia, for example, 
and in a number of developing countries not shown 
in the table. In Yugoslavia, for which the 1965 
index is not yet available, producer guarantees were 
raised by up to three quarters for a number of prod- 
ucts following the devaluation of the currency in 
August 1965. 

Producer prices in the European Economic Com- 
munity (BEC) were raised as part of the gradual 
harmonization of agricultural prices. In France, 
where the level of grain prices was lower than in the 
other EEC countries, the upward adjustments were 
greatest, while in the Federal Republic of Germany 
the level of grain prices remained the same as in 
the previous year. Orientation prices for cattle 
were set at a higher level than in the previous season 
in all BEC countries, and target prices for milk in 
almost all of them. 

Producer prices for domestic market sales were 
raised in Denmark in 1965, but this did not offset 


the fall in prices of some important exports (such 
as dairy products and bacon), and the aggregate 
index of prices received in 1965 fell back slightly; 
new price increases for domestic market sales were 
authorized in the spring of 1966. In Switzerland, 
producer guarantees on most products were raised 
-— twice for milk and cattle —- in order to sustain 
farm incomes. Adjustments in guarantees to farm- 
ers in the United Kingdom were made in line 
with the policy to discourage surplus output and 
keep price guarantees in line with market prices; 
this meant a slight reduction in price guarantees 
for wheat, barley and eggs, but increases for pota- 
toes, sugar beet, milk, and fat cattle. 

Official guarantees in Canada, generally kept at 
a low minimum level, had been slightly raised for 
a number of products, and prices actually realized 
for market sales in 1965 were significantly higher 
for some products. In the case of grains in western 
Canada, this means a supplementary payment to 
farmers by the Wheat Board. In the United States, 
prices received were generally lower than in the 
previous year for crops, but for livestock and milk 
were significantly higher, which accounts for the 
small increase in the aggregate index. 

Prices paid by farmers for production requisites, 
wages, and various items have also gone up steadily. 
Indices of prices paid are available for 18 countries. 
The components of these indices may vary between 
countries, in some cases including and in others 
excluding farm household expenses. But although 


TABLE H-12. — INDICES OF PRICES RECEIVED BY FARMERS 


At current prices 


Deflated by cost-of-living index 


1961 1962 1963 1964 19651 1961 1962 1963 1964 1965} 
bee cence eee tenn enna 1953-55 average = LOO cece ccc ccc cece cc cence tee teeeenes 
Australia Bcc cece eee eeeseeeteeetees 96 97 101 104 109 79 80 83 83 85 
Austria ......0.-. 415 118 120 128 135 97 96 94 97 97 
Belgium ......... 100 102 112 113 119 91 31 98 95 96 
Canada sheet e eee eee 109 113 108 111 113 99 101 95 96 95 
China (Taiwan) 2.0.0.0... cece eee 200 189 206 214 219 110 102 108 114 117 
Denmark Bcc cece eet e ener eeebes 93 103 112 113 112 73 75 77 75 70 
Finkand oc ccc cece ec ec cece ee eeeeeeeees 143 145 154 176 185 103 100 101 105 106 
France . 0... ccc cece cence cee ceeeeten 141 151 164 163 165 101 104 108 104 102 
Germany, Fed. Rep. of ® ............000. 113 115 118 123 131 100 99 99 96 102 
India: Assam 4 oo... cee cece eee 140 131 134 152 164 113 102 102 101 100 
Treland co.cc cece cece ee eeae 99 101 101 112 118 84 81 80 84 B4 
le 106 116 115 123 130 93 97 90 90 92 
Japan soci c cece ee 114 126 134 140 150 98 102 101 101 101 
Korea, Rep. of ® ............ 137 156 221 274 304 116 124 145 138 135 
Netherlands ......... ccc eee 97 96 110 113 122 82 78 86 B84 85 
New Zealand 7.0... cece eee eee 100 96 402 111 111 85 81 85 88 85 
Norway oo. ccc cc cece cee eee eeenes 118 124 125 128 140 99 98 96 94 99 
Portugal ee cee eee ee eee eee etnenas 105 114 105 98 108 93 98 89 80 86 
SPAIN Lecce eee e eee eteceteeaaee 161 175 182 194 226 106 108 104 103 107 
Sweden ® i.e c ccc e cece cece eeeceeeeaues 113 124 129 133 135 90 94 96 95 92 
Switzerland oo... ccc ccc cece eee cee eeeeees 107 113 115 120 122 97 99 97 99 98 
United States .... ccc ccc cece eee ec eteteeees 98 100 99 97 102 88 88 87 84 87 
Yugoslavia oo .e ce ccc cece ce een e ene eeeeees 147 173 190 236 wae 101 107 111 124 tee 
* Provisional estimate: in some countries only partial returns. — ? Crop year July-June. — * 1950-55 average = 100. — ¢ Crop year Sep- 


tember-August. - * 1951-55 average = 100: April-March crop ye: 


ar. 
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“1959 = 100. ~ 71958 = 100. — * Middle price level. 


Froure T-8. — CHANGES IN INDICES OF PRICES RECEIVED AND PAID BY FARMERS BETWEEN 
1964 AND 1965 AND IN THE RELATIONSHIP BETWEEN THE TWO INDICES 


Percent change 


“1S “10 <a ) +5 +10 +15 +20 
Australia 
Austria 
Belgium 
Canada 
aces Noid China (Taiwan) 
Seer esea aaa foe Finland 
France 


Germany, Fed. Rep. of 
India: Assam 

Ireland 

lfaly 

Japan 


Korea, Rep. of 


Netherlands 


New Zealand LY 


Norway 
Switzerland 


United States 


r 
“15 


T T T T T T 
-10 -5 ) +5 +10 +15 +20 
No change in the index of prices received. 
they are not wholly comparable between countries, increase in farm expenses, so that net income 


they are useful in providing (through their relation- 
ship with prices received) an indication of the “‘real’’ 
prices received by farmers for their products. 

In 1965 the ratio of prices received to prices paid 
by farmers either improved slightly, as compared 
with 1964, or showed hardly any change in most 
of the countries for which data are available (Fig- 
ure IT-8). However, as a result of a very sharp 
rise in prices paid by farmers in New Zealand, there 
was a substantial deterioration in the ratio between 
the two indices. In Austria, the Republic of Korea 
and Switzerland, the ratio worsened slightly in 1965. 


Farm incomes 


In 1965, as already indicated, unfavorable weather 
resulted in lower harvests in many countries. De- 
spite the higher prices and more favorable price re- 
lationships in a number of countries, the increase in 
gross returns was often insufficient to offset the 
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declined. The net ‘‘cash balance’ from farming in 


the Federal Republic of Germany, for example, 
declined in 1965 by 14 percent, following a fall of 10 
percent in 1964. In both years farm expenses in- 
creased faster than gross returns. In the United 
Kingdom, the expectations of an increase in farm 
income in 1965/66 have had to be modified because 
of bad weather, and net income is expected to 
have fallen again because of a faster increase in 
farm expenses than in gross returns. Net returns 
are also estimated to have declined 1965 in 
Denmark and Sweden for the same reason. In 
Australia, the drought brought a fall of 28 percent 
in the gross domestic product (GppP) in agriculture 
in 1965/66, and “this also declined by 4 percent in 
Austria in 1965. 

In both Canada and the United States, on the 
other hand, there was a substantial increase in pro- 
duction in 1965, and net incomes in agriculture rose 
as a result of the greater increase in returns from 


in 


farm marketings than in farm expenses. Gross re- 
turns rose more than expenses in Finland, France, 
Italy and Norway in 1965, so that net returns increased 
too. Gross returns were also higher than the previous 
year in Greece, Portugal and Spain, but data on net 
returns are not yet available. 

Net returns are likely to have fallen sharply in 
the many developing countries, especially in parts 
of Africa and the Far East, where harvests were 
lower in 1965/66. Up-to-date information is still 
not available for these countries, although in Kenya 
the decline in gross earnings is estimated to be about 
[1 percent for crops and 20 percent for livestock 
products, resulting in an overall decline of 13 per- 
cent in gross farm revenue in 1965. 

In the developed countries, the number of farms 
and farmers is likely to have continued to fall dur- 
ing the year, so that changes in income per farm 
unit and per farmer were probably more fabor- 


able than the overall figures suggest. Thus, in 
the United States, gross income per farm went 
up by 8 percent in 1965, compared with a rise of 
4 percent in total gross farm income; cxpenses in- 
creased by 7 percent and net returns per farm by 
12 percent. (If the change in farm inventories is 
considered, the gain in net returns per farm is 23 
percent.) The income position of the United States 
farm population also improved substantially in 
relation to other sectors. The estimated disposable 
per caput personal income of the farm population 
from all sources rose from $1,270 in 1964 to $1,510 
in 1965. In 1964, the per caput income of the farm 
population was 55 percent of that of the nonfarm 
population, and in 1965 it rose to 63 percent. This 
was due not only to the general rise in farm 
income but also to increased opportunities for off- 
farm earnings and to the decline in farm popul- 
ation. 


CONSUMER PRICES 


Retail food prices have continued to rise in almost 
all countries. Of the 102 countries for which 1965 
data are available, food prices remained stable or 
declined slightly in relation to 1964 in only 18 coun- 
tries. In no less than 39 countries the increase in 
1965 was 5 percent or more (Table II-13). 

In a good many European countries and in Aus- 
tralia, partly as a result of the poor harvests, the 
increase in retail food prices appears to have accel- 
erated in 1965. In Japan, the increase of 10 percent 
in 1965 was the biggest since the Korean war. Anoth- 


TABLE I-13. — RELATION BETWEEN CHANGES IN INDICES OF COST 
OF LIVING AND RETAIL FOOD PRICES IN 102 COUNTRIES. 1965 
IN RELATION TO 1964 


‘Food Food 
* ices 
Food prices pr 
prices |and cost more foes 
Cost-of-living index 1965 rose lof living ; 
(1964 = 100) Total faster | rose at slowly remained 
than cost] about c wall ° ie ou 
of living/the same} OST f eames 
rate | SOS O 
living 
see eee «++ Number of countries...... 
100 and under ............. 15 3 — — 12 
101-104 Leer cee ceca 52 24 15 8 5 
105-110 occ ccc cece ee 21 14 3 3 1 
I41-120 ee cecececeree ences 8 6) = 2 — 
121-150 .oc cece reece eee ee 4 2 2 _ —_ 
151-200 coe ce reece eens 2 1 a 4 a 
TOTAL .........0.000, 102 50 20 14 18 
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er tendency in 1965 was for prices to rise in a 
number of countries such as the United States where 
they had hitherto been fairly stable for some years. 

Prices rose particularly rapidly for livestock prod- 
ucts and horticultural products in many countries. 
For example, meat prices increased in Europe and 
in Latin America because of the shortage of supplics, 
and milk prices were also higher in 1965 in most 
parts of Europe. 

Increases in the overall cost of living were equally 
widespread, and in many cases the rise in food prices 
appears to have led the way, for in almost half of 
the countries for which there are data, food prices 
rose faster in 1965 than the overall cost-of-living 
index (Table If-14). In Ghana, Uganda, the United 
Arab Republic, the Republic of Viet-Nam and Yu- 
goslavia, food prices outspripped general prices by 
a particularly wide margin. 

Special measures were taken in many countries in 
an effort to stem the rise in prices. In Yugoslavia, 
where farm prices had been raised sharply in mid- 
1965, retail food prices rose by 39 percent, and it 
was necessary to introduce a temporary price freeze 
in the spring of 1966. 

In India, grain prices had already begun to rise 
following the record crop of 1964/65 as a result of 
hoarding, and retail food prices in 1964 were 19 
percent higher than the year before. In 1965, in 


TABLE I[-14. ~ CHANGES IN INDICES OF RETAIL FOOD PRICES AND OF THE COST OF LIVING, 1965 IN RELATION To 1964, BY REGION 


Change from 1964 to 1965 Europe north Oceania Anti Africa tear Far Ease World 
ce cere eee e ene « Number of countries 000060 ccc ene ns 

RETAIL FOOD PRICES 
Decline... cece nce e eee e eee e en eas _ — 5 4 — 2 8 
No change... ccc cece cece cece nee n cece eeeees _ _ — 4 1 1 4 , 10 
ch THA percent Co.cc ccc cece cette ne eenes 12 2 2 14 1 3 1 45 
of 5-10 percent 2.0.0... ceca cece ccc ceees 9 cons 1 ~~ 9 2 5 26 
+ 11-20 percent 2... ccc ccc cece eee 1 —_ 1 1 1 — — 
ck 21-50 percent 0... cece cece eee e eens 1 oe co 3 3 —_ 1 8 
Over 50 percent 0... ccc cece eee cent eens — — — 4 — — a 1 
Cost OF LIVING 
Decline oo. cece cence eee e eee eee _ —_ _ 2 2 _ ~— 4 
No change ... 6. ccc ccc cece reece tenet n eee een — — — 4 —_ 2 5 Wi 
se 1-4 percent oo. ccc ce eee ee ee eeee 13 2 3 16 14 3 1 52 
+ 5-10 percent... .. ccc cc cece eee ee ee ee 8 coo 1 — 7 1 4 + 21 
+} 11-20 percent 2.0... cece cee eee ee 1 — — 1 3 — 3 8 
ch 21-50 percent oo. cece cece eee eee eee 1 oe —_ 2 1 —_ —_ 4 
Over 50 percent 0.0... .. ccc cece eee eee e eee — ~e 2 —_ — 2 


spite of the poor harvest, the rise in retail food prices 
was limited to 10 percent. When the poor prospects 
for the 1965/66 harvest became apparent, compulsory 
government purchase of rice and wheat was begun 
in surplus areas and free trade in foodgrains be- 
tween the states was prohibited. Rationing was in- 
troduced in all industrial areas and cities of over 
100,000 population, and the number of fair-price 
shops, selling foodgrains at fixed prices, was increased. 

In Brazil, where the rise in food prices was limited 
to 50 percent in 1965, in contrast to a 62 percent 


increase in overall prices, increased purchases were 
made by a government agency in order to counteract 
local food shortages. Special measures also played 
a part in some of the countries where food prices 
were stable or declined in 1965. In Thailand, for 
example, a lower ceiling was placed on rice exports,. 
in order to prevent the depletion of stocks and a 
rise in prices. In the Philippines, consumer sub- 
sidies were introduced in order to cut by 30 percent 
the prices of commodities distributed by the National 
Marketing Corporation. 


AGRICULTURAL POLICIES AND DEVELOPMENT PLANS 


The broad lines of national agricultural policies 
in the developing, developed and centrally planned 
countries were discussed in some detail in a ten- 
year perspective in last year’s issue of this report. 
During the period now under review there have been 
few changes in these policies. 

As has become usual in recent years, a principal 
aspect has been the large number of new develop- 
ment plans embarked on in the developing coun- 
tries. These plans embody their objectives for 
accelerated agricultural growth and, increasingly, 
specify the means and measures by which it is hoped 
to achieve them. Table II-15 summarizes the main 
features relating to agriculture of the current plans of 
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developing countries. From this it is clear that 
many Afzican countries in paiticular have begun 
new plans during 1965/66, often the second plan 
since independence. New plans have also begun 
in a number of countries, such as China (Taiwan), 
India and Pakistan, which have already completed, 
a series of several plans. 

In fact, an encouraging development is the in- 
creasing amount of information that is now becom- 
ing available on the implementation of past and 
current plans. Although this all too often reveals 
shortfalls in the performance of the agricultural 
sector, it should contribute greatly to making future 
planning more effective. 


TABLE I-15. - MAIN FEATURES OF CURRENT DEVELOPMENT PLANS IN DEVELOPING COUNTRIES 
\ 
Share of agriculture Planned annual 
| in increase 
Duration Scope Currency invent at in bie - hovieul —~ 
_ Total | Public GNP ical . 
investmentiinvestment production 
es ee Million 0...) 600s Percent ©. 0. ee 
LATIN AMERICA | 
Argentina .............0006- 1965-69 Comprehensive Pesos ? *4 339 200 427 000 17 2 5.9 4.2 
Bolivia .............000e eee 1962-71 ” Bolivianos * (12 289 324) seep eee 11 7.0 6.3 
Brazil... 2... eee eee ee ee eee 1966/67 Public sector Cruzeiros * wel . J see 7 6.0 see 
Chile 0... ..eecce cece ee eee 1961-70 Comprehensive Escudo? / 40149 5 074 5.5 5.0 
Colombia .............00055 1961-70 " Pesos * | 70 000 see 12 12 5.6 4.0 
Costa Rica ........--.------ 1965-68 ” Colones + 1 297 ee : 6.6 7A 
Ecuador ..........-++.---5 1964—73 " Sucres 41 007 17 713 16 7 6.2 6.6 
El Salvador .............--- 1965-69 ” Colones : 6.5 
Guatemala ..........-..-55- 1965-69 Public sector Quetzales wee wee wee 20 5.6 
Guyana ..... 1966 /67 ” 8 295 a : 
Honduras 1965-69 Comprehensive Lempiras see see see 13 6.6 4.6 
Nicaragua .........-..-+2--- 1965-69 ” Cérdobas wae 7.0 6.4 
Panama ..........----02000- 1963-70 ” Balboas . 310 . 
Paraguay 1965 /66 Public sector Guaranies | 19 746 § 620 5.0 4.9 
Peru 1966 ” Soles 4 21 942 § 424 see 26 §.5 wee 
Surinam 1965-74 Comprehensive S. guilders see see ee wee see 7.7 
Trinidad and Tobago ....... 1964-68 Public sector £ see 63 ee 13 - 
Venezuela .. 0.0.0.0. eee eee 1963-66 Comprehensive Bolivars 28 191 9 433 10 17 7.9 8.0 
Uruguay .........0.0. 220205 1965-74 ” Pesos © 56 144 18 057 14 aes 4.7 4.2 
Far East 
China (Taiwan) ...........-- 1965-68 N.T.8 88 944 35 472 14 cee 7.0 4A 
India 2.0... cece ee eee ee 1966 /67 Annual* 1 Rs 720 810 see *22 . 
Indonesia ...............64. 1961-68 Public sector Rupiahs 240 000 see 1 84.4 _ 
Korea, North ...........-0- 1961-67 Centrally Won! 7 000 wee wee 15.2 13.2 
planned economy 
Korea, Rep. of ...........-- 1962-66 Comprehensive Hwan ! 3 214 500) 1 118 646 17 ate 7-4 §.2 
Malaysia ..........2.-02.05- 1966~70 ” MalS 40 500 4 550 see 24 °5.0 5.5 
Nepal ......... 00... eee ee 1965 /66~1969 /70 Public sector N Rs 2 500 1 740 see 25.9 3.6 2.9 
Pakistan ..... 1965 /66-1969 /70 Comprehensive P Rs $2 000 30 000 cee 28.2 6.5 5.0 
Philippines 1962 /63-1966 /67 ” Pesos ! 12 053 2 809 see 24.0 *6.0 3.0 
Thailand ................... 1961 /62~1966 /67 Public sector Bahts 31 977 ase 14.0 °6.0 3.0 
Viet-Nam, Rep. of .........- 1962-66 Comprehensive V. Piastres 42 000 see 17.0 5.0 3.7 
i 
NEAR EAst 
Afghanistan ........002.002. 1962 /63-1 966 /67 Public sector Afghanis «--} 1934 350 see 24 7 _ 
fran oe eens 14 962/631 967 /68 Comprehensive Rials os 200 000 wee 23 6.2 41 
Waq occ cece eee eee eee 1965 [66-1970 /71 ” 1 Dinars | 821 668 23 26 8 7.5 
Jordan .. 2... ccc eee eee 1965-75 ” J Dinars 231 104 26 A 6.7 4.7 
Lebanon .................0. 1965-69 Public sector #£ Leb. 1 080 1 080 16 16 


In the field, so crucial for the effective implemen- 
tation of plans, of the institutional and related 
changes needed to remove disincentives and provide 
incentives for farmers to increase their production 
and sales, there is particularly little to report on this 
occasion. Concerning land reform, for example, 
most developing countries have already passed legis- 
lation in earl'er years. During the period under 
review, there have been some minor modifications 
in this legislation, but except for a few countries 


there is very little information on the 
measures taken under such legislation. 
and the provision of credit have been 
active fields in a number of countries. 

Fertilizers and other physical requisites for expand- 
ing agricultural production and productivity have 
also received increasing attention in some develop- 
ing countries. In India, fresh concessions have been 
given to foreign private capital in order to step up 
domestic fertilizer production. In Latin America, 


progress of 
Marketing 
increasingly 


TABLE I-15. — MAIN FEATURES OF CURRENT DEVELOPMENT PLANS IN DEVELOPING COUNTRIES (concluded) 


Share of agriculture Planned annual 
in increase 
Duration Scope Currency . Total : Public or on ” 
investmentlinvestment : 
_ Total | Public GNP Agricul- 
investmentlinvestment production 
bees Million oo 0) o oe POrCent voce eee ee 
Near East (concluded) 
Libya oo... ce eee ee eee 1963 /64-1967 /68 Public sector fl 169 20 
Somalia .... 0... cee eee eee 1963-67 ” Som. Sh. a 1 400 wee 24 wee 
Sudan ...... cece eee eee ee 1961 /62-1970 /71 Comprehensive £ Sd. 565 337 21 27 4.3 
Turkoy ...... ccc cece eee 1963-67 ” T. Liras 59 647 35 700 18 eee 7 4.1 
AFRICA 
Basutoland ........... ee eee 1963-66 Public sector £ a 5.76 
Central African Republic..... 124965 /66 Comprehensive CFA Fr 30 000} 27 800 wee wee 
Congo (Brazzaville) ......... 424964-68 ” " 50 347! 30 347 6 wee 197,3 M443 
Dahomey ...............085 1966-70 " ” 35 400 tee 34 see 4 
Ethiopia ...............000, 1962 /63~1966 /67 ” Eth. S 4°535 eee 241 3.8 
Gambia 1964-70 Public sector £ wee 4.4 wee 21 wee wee 
Kenya 1964-70 Comprehensive £ 317 102 4 14 5.4 6.8 
Madagascar ...............05 1964-68 " MG Fr 16465 000) 69 000 12 31 5.5 5.9 
Malawi 1965-69 Public sector £ tee 44.6 wee 11 wee 
Mauritania 1963-66 Comprehensive CFA Fr 27 761; 13 573 8 17 9.2 2 
Morocco .. 1965-67 " Dirhams 473-483} 2 933 wee 29 3.5 see 
Niger .......... 0. eee eee 1965-68 ” CFA Fr 43 242] 33 442 31 wee 4.7 3.3 
Nigeria ...... 0.0.00... eee 1962-68 " £ 1 066 677 wee 14 134 
Portuguese Overseas Provinces 144. 965-67 Public sector Escudos 14 400 vee wee 
Angola ...... cee cee eee eee ” ” ” 7 210 wee 14 
Mozambique ............. ” ” ” § 400 wee 20 
Guinea ...... eee eee eee ” ” " 180 
Sao Tomé and Principe..... ” ” ” wee 180 wee wee wee wee 
Senegal ......... 0 ee eee eee 1965 /66-1968 /69 Comprehensive CFA Fr 119 000} 84 000 20 42 6.1 5.4 
Tanzania: Tanganyika ....... 1964 /65-1968 /69 ” £ 246 130 15 28 6.7 197.5 
Zanzibar ......... 1964-~67 Public sector £ tee 23 tee 8 tee tee 
i Kl <r 1966-70 Comprehensive CFA Fr 28 592] 20 052 23 26 5.6 3.6 
Tunisia co.cc cece e eee eee ee 1965-68 " Dinar? 20380 149 31 45 196.5 2.8 
Uganda .......... eee e eee 1966-71 " £ 106 vt 23 7.2 5.1 
OCEANIA 
ts 1964-68 Public sector £ 15.1 
Note. Where possible, data refer to net investment. In many cases, however, no distinction is made in the plan, and data may refer 


to gross investment or may include some elements of recurrent expenditure. 


The agricultural sector includes animal production, fisheries, 


forestry, irrigation, land reclamation, community development and agricultural extension, etc. 

_ + Of 1960. ~* Gross fixed investment. ~* Of 1958. — + Of 1966. — OF 1963. ~ * Within the framework of the fourth five-year plan 
which is now being revised. ~ ? Total public outlay. —- * Per caput. - ° At constant prices. ~ 1 Includes some minor private investment. ~ 
1514 years, Sept. 1962 - March 1968. — * Interim plan. — ° Gross domestic product. —'‘ Food production only. — ™ Excluding Eth. $139 
million, investment in kind. — **Including MG. Fr 14,000 million investment in kind, — ' Excluding 1,726 million Dirhams of public 
expenditure on a program of special projects. - * Transitional development plan. ~ '* Marketed production only. — *° Gross investment. 


the Inter-American Committee of the Alliance for 
Progress has begun a program to promote the pro- 
duction and consumption of fertilizers. The possi- 
bility is being investigated by FAo of establishing a 
Food Production Resources Program to make avail- 
able supplies of fertilizers and other needed inputs, 
which at present constitute a severe drain on the 
foreign exchange resources of many developing 
countries. 

The same problem of lagging agricultural pro- 
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duction that plagues so many developing countries 
is still faced by the U.S.S.R. This is made clearly 
apparent by the extent to which agricultural produc- 
tion fell behind planned targets in the seven-year 
plan just completed. The new five-year plan, which 
appears a good deal more realistic than its prede- 
cessors, sets targets for agricultural production 
that are actually below those in the previous plan. 
Both in the U.S.S.R. and in the eastern 'European 
countries, the emphasis on incentives to expand 


production continues to be increased, and a number 
of price increases and related measures have 
been announced. 

In western Europe, on the other hand, the trend 
away from price measures has continued. As for 
some yeats past, more and more attention is being 
paid to measures to increase efficiency, in particular 
through improvements in the farm structure. Agri- 
cultural policies in this region also increasingly 
embody social as well as economic objectives, but 
there is a tendency to try to separate them more 
clearly. 

Following a period of stalemate, progress has been 
resumed in the elaboration and implementation of 
the common agricultural policy of EEC. Free trade 
atrangements between Ireland and the United King- 
dom and between Australia and New Zealand have 
gone into operation. In the developing regions, 
further progress has been made with most of the 
proposed and existing schemes for regional economic 
co-ordination and co-operation. 

In the United States, the Food and Agricultural 
Act of 1965 extends further the more flexible approach 
to farm support begun earlier with the feed-grain 
program. In addition, there have been two major 
developments concerning the role of the United 
States in helping to meet the food deficits of the 
developing countries. Public Law 480, which since 
its passage in 1954 has been the major instrument of 
food aid to the developing countries, is due to expire 
at the end of 1966. The Food for Freedom Act, 
which has been proposed to replace it, introduces 
a radically new approach to food aid, under which 
such aid would no longer be dependent on existing 
surpluses and would also be conditional on efforts 
by the recipient countries to improve their own 
agriculture. Related to this proposed program are 
measures to increase the United States grain acreage 
in 1966/67 and 1967/68 for the first time in many 
years. 

These developments are discussed in more detail 
below, region by region. Brief accounts are also 
given of recent changes in fishery and forest policies. 


North America 


UNITED STATES — 


There have been three major agricultural policy 
developments in the United States in the year under 
review: the enactment of new basic legislation in 
the Food and Agricultural Act of 1965, the decision 
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to bring back into production some of the acreage 
that has been out of production for some years, 
and the proposed Food for Freedom Act. 

These measures are closely related. The increased 
authority given (in the Food and Agricultural Act 
of 1965 and in earlier legislation) to the Secretary 
of Agriculture in determining levels of support and 
acreage limitations has provided greater flexibility 
in adapting programs to current needs. Thus it 
was possible to take steps to encourage an increase 
in the 1966/67 wheat, rice and soybean production 
specifically to meet food aid commitments. For 
wheat the diversion payments for reducing acreages 
below allotments were withdrawn for the 1966 spring 
crop, for rice the acreage allotment was raised by 
10 percent for 1956, and producers have been en- 
couraged to shift part of their feed-grain acreage to 
soybeans. For the 1967/68 wheat crop an increase 
of 15 percent has been authorized in the acreage 
allotment, bringing it to the average level of 1955-61. 

Concerning the mechanism of food aid, the pro- 
posed Food for Freedom Act, which is under con- 
sideration by the United States Congress at the time 
of writing, would replace the Food for Peace Pro- 
gram (Public Law 480), which is due to expire at 
the end of 1966. If adopted it would continue the 
main principles of P.L. 480, but would eliminate 
the requirement for a commodity to be in “‘ surplus ” 
before it can be supplied as food aid. Such aid 
would henceforth be tied to self-help measures in 
the recipient countries designed to provide a long- 
term solution to their chronic food shortages. A 
gradual shift is also proposed from sales in foreign 
currencies to dollar sales on liberal payment terms. 

The Food and Agricultural Act of 1965 amends 
and extends until the 1969/70 crops the feed-grain 
and wheat programs and provides a similar program 
for cotton. It continues the trend to bring price 
support loan levels into better alignment with world 
market prices and extends the use of direct payments 
to producers to maintain farm income. Program 
benefits are dependent on participation in the program 
to adjust production to available outlets. 

The cotton program, which is for the period 1966-69, 
aims at keeping cotton and cotton products compet- 
itive with man-made fibers and foreign production. 
The price support loan level is to be not more than 
90 percent of the estimated average world market 
price. To maintain incomes, price support payments 
at not less than 9 cents per pound ($0.198 per kilo- 
gram) are provided for producers who plant within 
their domestic acreage allotments, which will be not 


less than 65 percent of the farm allotments. The 
combined loan and price support payment must be 
within the range of 65 to 90 percent of parity. Except 
for small farms, producers must divert at least 12.5 
percent of the farm allotment to be eligible for price 
support and loan payments, which are set by law 
at 21 cents and 9.42 cents per pound ($0.463 and $0.208 
per kilogram) for 1966. 


The 1966 voluntary wheat program is similar to 
that of 1965 and the loan rate unchanged at $1.25 
per bushel ($4.59 per 100 kilograms) but it differs 
in that wheat for domestic food use is supported at 
100 percent of parity, and domestic marketing cer- 
tificates issued to producers are valued at the differ- 
ence between the national average loan rate and the 
parity price of $2.57 per bushel ($9.44 per 100 
kilograms) as of the beginning of the marketing 
year. The cost of domestic certificates to processors 
remains unchanged at 75 cents per bushel ($2.75 
per 100 kilograms). Export certificates will not 
be issued to farmers for the 1966 crop, but exporters 
are required to purchase export certificates when- 
ever world prices are above the United States 
market price, and a subsidy is paid whenever 
world prices are below it. 

The voluntary feed-grain program was amended 
to provide added flexibility and extended through 
the 1969 crop. Price support payments can be 
varied and made on only part of the acreage planted 
for harvest, thereby ensuring that producers benefit 
from the program according to their degree of par- 
ticipation. Farmers can be allowed, as in 1966, to 
grow soybeans on permitted feed-grain acreage and 
still earn feed-grain price support payments. 

A long-term cropland adjustment program is estab- 
lished which supplements the annual commodity 
programs. It provides for the diversion of land 
from surplus crops to protective conservation uses, and 
offers farmers contracts for 5 to 10 years with lower 
rates of payment than those in the annual commodity 
programs. Up to 40 million acres (16.2 million 
hectares) are allowed under such contracts by 1970. 

Other provisions of the 1965 act include the con- 
tinuation of the rice program and the extension of the 
National Wool Act with a new formula for determin- 
ing the support price. It also authorizes a fluid milk 
base plan which, if approved by producers of a Federal 
milk marketing order area, would enable dairymen 
in that area to reduce or el'minate that part of their 
production moving into lower priced uses while 
keeping their share of the market for the higher 
priced milk for fluid use. 
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CANADA 


Recent agricultural policy in Canada has as its 
objectives increased income for farmers, removal of 
major fluctuations in income, and agricultural adjust- 
ment in low income areas. Measures include the 
provision of improved credit facilities, expansion of a 
crop insurance program, and attention to problems 
of obtaining farm labor. Appropriate adjustments 
are being fostered to obtain better land use and to 
provide increased employment opportunities for 
people in low income rural areas. 

Under the commodity stabilization program some 
adjustments were made in 1965 in guaranteed prices. 
An interim dairy program was introduced which 
slightly raised the level of support. During the period 
May 1965-March 1966, fixed payments on milk for 
cheese and casein were discontinued and a system 
of deficiency payments introduced for manufacturing 
milk used domestically; any expenses incurred by the 
Government on exporting dairy products would be 
deducted from the deficiency payment. To support 
incomes of dairymen, the Government authorized 
supplementary payments for manufacturing milk and 
for farm-separated cream on the volume marketed 
by individual producers in 1964/65. In May 1966, 
the level of dairy support was again raised, to be 
implemented by direct monthly 01 quarterly pay- 
ments to producers by the Federal Government. In 
addition to the program for dairy products, the level 
of support for certain other commodities was reduced 
slightly or remained unchanged, and support for cer- 
tain nonstatutory commodities was eliminated. 


Western Europe 


All western European countries continue to com- 
bine long-term development measures with short- 
term assistance, their policies covering a wide range 
of economic and social measures, with the general 
aim of ensuring for the agricultural population a 
level of living comparable with that of other popu- 
lation groups. While no radical policy changes 
were introduced during the period under review, 
there was a noticeable trend toward increased em- 
phasis on measures for improving economic efficiency. 


PRICE AND MARKETING POLICIES 


There were, therefore, few basic changes in price 
policies. In Greece and Yugoslavia, the number of 
products with protected prices was gradually widened. 


Denmark changed the support system for milk and 
for bread grains; from 1966/67 bread grains will no 
longer be protected by guaranteed prices, but by 
minimum import prices (as is already the case for 
feed grains). The United Kingdom adjusted some 
details of its price policy in line with the general 
objective of a selective increase in production; for 
wheat, barley and pigs the last two price reviews 
have put greater emphasis on increasing the standard 
quantity or adjusting the flexible guarantee scale than 
on raising the guaranteed price. Finland has con- 
tinued price reviews and policy measures along 
the established lines, although the Agricultural Price 
Law expired in autumn 1965 and no agreement has 
yet been reached on a new law. 

In Sweden, the existing system of price support 
came under discussion in March 1966, when the first 
and still limited information on the report of the 
Royal Agricultural Committee (set up in 1960) 
became available. The report includes proposals 
that for three years agricultural prices should not 
be allowed to rise as fast as other prices, that the 
basis for price decisions should not include income 
comparisons, and that the present system of support- 
ing milk prices should be abolished gradually. 

Increasing emphasis is being placed in all coun- 
tries on the quality of production and on the market- 
ing and processing of agricultural products. Quality 
improvement is specifically stressed in many plans 
for developing agriculture. In some countries the 
legislative basis for such measures is still missing, 
and its introduction is under consideration in Austria. 

The growing emphasis on marketing is apparent 
from a new French law to organize and rationalize 
the meat markets and abattoirs. In the United 
Kingdom, a Home-Grown Cereals Authority was 
set up in 1965 to encourage efficient marketing; a 
new contract scheme for egg marketing was intro- 
duced in 1966; and the establishment of a Meat 
and Livestock Commission has been proposed 
Other countries have also taken measures in_ this 
field, and in many countries producer co-operation is 
being promoted not only for production, but also 
for storage, processing and marketing. 


STRUCTURAL POLICIES 


To promote greater efficiency in agriculture and to 
reach the desired levels of income for the agricultural 
population, most countries consider a far-reaching 
and long-term process of adjustment and reorgani- 
zation to be necessary, in particular in respect of the 
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improvement of farm structures, farm organization 
and farm management. 

The increasing emphasis on structural policies is 
evidenced by a number of specific steps taken dur: 
ing 1965. Norway, in introducing guidelines for 
future agricultural policies, has put greater stress on 
the enlargement of holdings and on structural ra- 
tionalization. In Sweden, the proposals of the Royal 
Agricultural Committee, referred to above, advocate 
a relaxation of price supports and a further shift 
to structural improvements and measures of ration- 
alization. In the Netherlands, the initial experi- 
mental period of measures to improve the structure 
of agriculture (through the Fund for Agricultural 
Development and Improvement) has been concluded, 
and in the light of the experience gained the scope 
of these arrangements has been extended. Legislation 
was passed in the Federal Republic of Germany in 
1965 to provide funds for promoting the structural 
changes needed in agriculture to adjust to the con- 
ditions of an integrated common market. 

In France, the Fifth Economic and Social Plan 
continues the main agricultural goals of its prede- 
cessors, namely the modernization of agricultural 
structures and the improvement of agricultural in- 
comes per holding. The new Italian Green Plan 
puts special emphasis on the improvement of farm 
structures, the development of co-operatives, the 
organization of markets, the improvement of market- 
ing and processing, mechanization and _ irrigation, 
and the development of livestock production. 

Problems of land tenure and farm size have contin- 
ued to receive attention. In Denmark, a change in 
legislation is envisaged to lessen the restrictions on 
amalgamation. In Finland, a new tenancy bill has 
been put forward. In Italy, a law of May 1965 pro- 
motes land consolidation and direct peasant ownership 
of farms of a sufficient size. 

In the United Kingdom, where small farmer 
schemes are already in operation, efforts to improve 
the size structure of holdings were intensified in 1965. 
The emphasis is on those small farms which are 
capable of being improved to the extent that the 
farmer could earn a satisfactory living. The Govern- 
ment has proposed that grants be provided for amal- 
gamation and the state given the opportunity to 
purchase land directly until such time as it can be 
resold for amalgamation. Where enlargement is 
not possible and co-operation would not be helpful, 
small farmers are encouraged to retire or resettle 
in nonagricultural employment. 

The new Swedish proposals published in 1966 also 


suggest that the present support for smallholders 
should be abandoned and replaced by support for 
professional retraining. 

Another problem connected with the size of oper- 
ation, namely that of industrialized or factory- 
type large-scale production of pigs, broilers and eggs, 
has been under discussion for some time. In some 
countries, proposals have been made by farmers’ 
organizations to limit this kind of production by 
making it subject to licensing or by fixing a size 
limit (for example, in Norway, where a draft proposal 
was handed to the Ministry at the end of 1965). In 
the Federal Republic of Germany, this question has 
gone beyond the informal discussion stage and a draft 
bill is under consideration. It has also been pro- 
posed to regulate this problem uniformly for the 
whole European Economic Community. The pro- 
posed size limits (2,000 laying hens in Norway and 
10,000 in the Federal Republic of Germany) stili 
leave considerable leeway in comparison with the 
actual average size in the countries concerned, but 
would nevertheless affect some establishments imme- 
diately and limit the expansion plans of others. 

In their efforts to improve the basic conditions 
and the structure of their agricultural holdings, most 
countries have found it useful to establish integrated 
schemes of rural and regional development. Thus, 
in the Netherlands, land reallocation schemes pay 
more attention to the modernization of the whole 
rural community and take account of the national 
and regional planning objectives and of possible 
future developments in the region. In Ireland, th: 
establishment of pilot development areas in th? 
western part of the country is one of the measures 
to help small farmers; the aim is to demonstrate to 
units of 200 to 400 farmers what could be achieved 
in such areas with existing aids and incentives, and 
with the special guidance and assistance of the ad- 
visory service. In Italy, a law of July 1965 provides 
for the organization of special development bodies 
(enti di sviluppo) for certain regions with rather wide 
tasks. In the United Kingdom, special measures for 
hill and upland areas have been in existence for some 
time. In 1965 it was proposed to put the hill cow 
and hill sheep subsidies on a permanent basis, to 
continue the winter keep arrangements, to draw up 
a land improvement scheme which would provide 
50 percent of the cost of land improvements such 
as fencing and field drainage, and to set up 
rural development boards for different areas to 
co-ordinate development plans for all the activitics 
(including farming, forestry and tourism) in_ their 
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respective areas. In Belgium, a bill for the establish- 
ment of rural councils is under consideration, and in 
Finland three bills concerning rural area development 
were presented to parliament in November 1965. 

A further aspect of the attempt to compensate for 
the small size of farms and to improve the economic 
efficiency of farming is the promotion of co-operation 
between farmers. In recent years this policy has 
been modified so as to go beyond co-operatives in 
the narrow legal sense and also to go beyond the 
production stage. Both these modifications are 
exemplified by the French producer groupings, the 
promotion of which has continued. Uniform regu- 
lations for such groupings in all member countries 
of EEC have been under discussion for some time. 
In Italy, proposals have recently been made to fur- 
ther promote the development of co-operation in 
production, storage, processing and marketing. In 
the United Kingdom, the new proposals of 1965 
also include grants to co-operative organizations for 
the production and marketing of agricultural products; 
co-operative purchasing organizat‘ons wll not be 
assisted as they are considered to be adequately 
developed already. 

Structural improvements require not only consid- 
erable public funds, but also large investments by 
the farmers themselves. The provision of agricul- 
tural credit is therefore emphasized in all countries. 
France improved the existing credit schemes in 1965. 
In Switzerland, the funds available for investment 
credits (under the law of 1962) were doubled in 
1966. In the United Kingdom, the farm improve- 
ment scheme, which has made an important contri- 
bution to raising productivity, is to be extended 
with some modifications; tax concessions for invest- 
ments are to be replaced by outright grants; and in 
October 1965 the Agricultural Credit Corporation 
announced that it would guarantee loans by com- 
mercial banks to farmers and Co-operative organiza- 
tions for buildings, machinery and livestock pur- 
chases and for the provision of working capital, 
subject to the drawing up of an approved develop- 
ment program by the farmer or the co-operative 
organization. In Denmark it has been proposed to 
give financial assistance to new farms by introduc- 
ing advantageous loans. 

Attempts to relicve the financial problems of farm- 
ers in case of natural catastrophes are also being 
widened. In addition to the measures taken earlier 
by France, Italy took steps to help farmers in 1965, 
Greece has improved the insurance against frost 
and hail damage (for which farmers no longer have 


to pay contributions), in Belg’um, a bill to create 
a permanent national fund for agricultural disasters 
is under discussion, and in Norway the farmers 
have demanded a permanent system to provide 
indemnity payments in case of crop failure. 

Agricultural policies in western Europe continue 
to be a blend of economic and social measures, 
though in recent years greater efforts have been made 
to keep these two aspects separate; supplementing 
economic policies by separate measures of a specif- 
ically social character. The trend has continued 
to offer farmers as independent entrepreneurs a 
similar degree of social protection as is offered to 
employees. Greece lists pension funds and health 
insurance among the social measures for agriculture, 
Austria introduced obligatory health insurance for 
farmers in 1965, Switzerland improved the children’s 
allowances for hired labor and small farmers at the 
end of 1965, in Norway a general pension scheme 
will be introduced as from January 1967 (the financ- 
ing of which is still under discussion), and in Fin- 
land (where farmers and other entrepreneurs are so 
far excluded from the pension acts) the subject is 
now being studied. 


REGIONAL ECONOMIC CO-OPERATION 


For much of the period under review, develop- 
ments in the European Economic Community hung 
fire, following the breaking off on 1 July 1965 of the 
discussions in the Council on agricultural financing. 
Discussions were not resumed until the end of Jan- 
uary 1966, and it was not until the beginning of May 
that the timetable for completing the common market 
in agricultural and industrial goods was agreed. 

It was decided that the single market for agri- 
cultural and industrial products would come into 
effect on 1 July 1968. This means that on that 
date the free circulation of these products within 
the community will begin, and the common external 
tariff will come into effect on trade with third coun- 
tries. In the mea: time, therefore, the remaining items 
of the common agricultural policy must be completed: 
common price levels have to be set for milk, meat, 
fats and oils, and sugar; market regulations have to 
be adopted for sugar, vegetable fats and oils, fruit 
and vegetables, tobacco, horticultural products, hops, 
and fish; and these regulations and single Community- 
wide prices have to be brought into effect.“ 


‘The agreed timetable is as follows: 


(a) decision on common prices for milk, meat, fats and oils and 
sugar, end July 1966: 

(6) implementation of the common, market and single price level 
for olive oil. | November 1966; 
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As regards financing the agricultural policy, it 
was decided that from July 1967 its full cost would 
be borne by the Conimunity instead of, as at present, 
part by the Community and part directly by the mem- 
ber states. At the same time, the member states 
would be called upon to contribute 90 percent of 
the receipts from levies on agricultural products, 
which are expected :o cover 45 percent of the estimated 
requirements of the European Agricultural Guidance 
and Guarantee Fund. The remainder would be 
obtained through direct budgetary contributions 
(Belgium 8.1 percent, France 32 percent, Federal 
Republic of Germany 31.2 percent, Italy 20.3 percent, 
Luxembourg 0.2 percent, Netherlands 8.2 percent.) ' 
In addition, a ceiling of U.S.$285 million was set 
on Community contributions to structural improve- 
ments (hitherto one third of the fund’s resour- 
ces were to have been made available for 
purposes). 

In mid-June, the EEC Council reached agreement 
on a series of points relating to the Kennedy Round 
of tariff negotiations. These include the offers 
which they are prepared to make on access for im- 
ports of pulp and paper, and an outline of a plan 
for trade in cereals. The Council also hopes to com- 
plete its pricing policies, and hence its negotiating 
position, on other agricultural items such as meat 
and dairy products by the end of July. 

A treaty of association between EEC and Nigeria 
has been signed, and discussions have continued con- 
cerning the possible association of Austria. 

In the European Free Trade Area (frTA) industrial 
tariffs between the member countries were reduced 
by a further 10 percent on 31 December 1965, bring- 
ing them to 20 percent of their 1960 level. Explor- 
atory talks on improving trade relations between 
Yugoslavia and EFTA have begun, and increasing 
emphasis has been given to the aim of “‘ bridge- 
building” between EFTA and EEC. 

The Anglo-Irish Free Trade Agreement came into 
force on 1 July 1966. On that date the United 
Kingdom removed import duties and quantitative 
restrictions on virtually all Irish products, and Ireland 
began a series of 10 percent yearly cuts to be com- 
pleted in 1975. Basically, the agreement is an ex- 
change of agricultural for industrial advantages. 
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(c) implementation of supplementary provisions for fruit and 
vegetables and adoption of quality standards for trade in these 
products within the Community. { January 1967; 
implementation of single prices for grains and oilseeds and 
of tne common market for sugar and fats and oils, 1 July 
(e) implementation of the single, price for rice 1 September 1967: 
(f) implementation of single prices for milk and dairy products. 
and beef and veal, 1 April 1968: 
(zg) implementation of the single price for sugar and of the 
common market for tobacco. 1 July 1968 at the latest. 


For the first time there will be freedom of access for 
live cattle, already a quarter of Irish exports to the 
United Kingdom, and the waiting period for their 
eligibility for guarantee payments will be reduced. 
Imports of butter and bacon from Ireland will still 
be restricted, although the butter quota is being 
increased by almost 20 percent. Sugar and main 
crop potatoes are excluded from the agreement. 


Eastern Europe and the U.S.S.R. 


Following the seven-year plan for 1959-65, a new 
five-year plan for 1966-70 has been begun in the 
U.S.S.R. At the same time, a ten-year program of 
land development has been announced for the period 
1966-75. In both the U.S.S.R. and the castern 
European countries there have been further changes 
in the organization of agriculture, and additional 
measures have been taken to increase price and other 
incentives. 


DEVELOPMENT PLANS 


Although the targets of the seven-year plan which 
ended in 1965 were realized for industry, the agri- 
cultural targets were not met. In comparison with 
the planned increase of 70 percent, agricultural 
production in 1965 was only 14 percent greater than 
in 1958. Not only do the targets appear to have 
been too ambitious, but there has been a tendency 
for the growth of production to slow down. 

The targets of the new five-year plan, especially 
those for livestock products, are considerably lower 
not only than those formerly envisaged for 1970 
in the twenty-year plan, but also than the targets for 
1965 in the seven-year plan just ended (Table T-16). 
The target for grain production suggests that the 
U.S.S.R. will continued to require grain imports 
during the plan period. 

Further indications of a more prudent approach 
to planning are that far fewer targets are specified 
than in earlier plans (they are limited to total agri- 
cultural production and seven major products), and 
that the targets no longer refer to single years but 
to the increase to be obtained between two averages 
(1961-65 and 1966-70). In contrast to the produc- 
tion targets, those for the means of production are 
stepped up sharply. Between 1966 and 1970, agri- 
culture is to receive 1.8 million tractors, 1.1 million 
trucks and 555,000 combine harvesters, and the 
mechanical power per agricultural worker is to be 
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TABLE []-16. ~ AGRICULTURAL PRODUCTION AND TARGETS 
IN THE U.S.S.R. 


. Targets of 20-year | Targets 
Average |Maximum| Target plan for of new 
produc- | produc~ lof 7«year | year 
tion, tion, plan for plan, 
1961-65 | 1961-65 1965 {average 
1970 | 1980 | 1566-70) 
en ee ee ee 
eect ee eaes Thousand million rubles ............ 
Agricultural 
production ... 52.3 55.3 82.4 124.5 174.3 65.4 
sects t eee e tees «+ Million tons... 0. cc cece 
Grains ........ 130.2 | 152.1 164-180 230 295-300 167 
Potatoes ....... 81.0 93.6 147 140 156 100 
Vegetables ..... 16.8 | 19.5 |... 47 55 bes 
Sugar beet ..... 59.0 | 81.2 | 76-84 8 | 98-108 80 
Cotton ........ 5.0 5.7 | 5.76.1 8 10-11 | 5.6-6.0 
Fruit .......... 6.1 16.9 13.2 28 51 aoe 
Meat .......... 9.3 10.2 | 16 25 30-32 11 
Milk ........2.. 64.7 72.4 | 100-105 135 170-180 78 
Eggs* ......... 28.7 30.1 | 37 68 110-116 34 
Wool .......... 0.4 0.4 0.5 | 0.8 1,0~1.1 
11961-64. * Thousand million units. 
doubled. Deliveries of fertilizers to agriculture are 


to be doubled, and electricity consumption in the rural 
areas is to be trebled. The state is to invest 41,000 
million rubles in agriculture and the kolkhozes a 
further 30,000 million. 

In addition, a ten-year program of land develop- 
ment was announced for the U.S.S.R. in May 1966. 
By 1975 it is planned to increase the irrigated area 
from the present level of 10 million hectares to 
between 17 and 18 million hectares, and to drain an 
additional 15 to 16 million hectares. 

In most of the eastern European countries also, 
new five-year plans beginning in 1966 have been 
announced. Here too, planning systems have gener- 
ally been overhauled and plan targets are more 
realistic than in the past. In Czechoslovakia total 
agricultural production is expected to rise by 15 per- 
cent from 1965 to 1970, and marketable production 
by 19 percent. Agricultural production in 1966-70 
is planned to be 13 to 15 percent higher than that 
of the previous five years in Hungary, 14 to 15 per- 
cent in Poland, and 20 percent in Romania. 


OTHER POLICY MEASURES 


The reorganization of the agricultural sector has 
continued in the U.S.S.R. The hasty amalgamation 
of kolkhozes with sovkhozes and the development of 
gigantic, unmanageable enterprises has been con- 
demned. A commission has been established to draw 
up a new model statute for the kolkhozes, in place 


of the present one dating from 1935. The reconsti- 
tution has been proposed of the regional and central 
kolkhoz councils that existed before the war. 

In the U.S.S.R. much attention has been paid to 
the stimulation of higher levels of productivity, by 
price incentives and other means. There have been 
further increases in prices, especially for livestock 
products and sugar beet which, together with the 
price increases in the spring of 1965, enabled the 
kolkhozes to increase payments to members by 1 per- 
cent in 1965. Various measures have been taken to 
reduce the prices of equipment and requisites for 
agriculture. A large part of the debt of the kolkhoz- 
es has been annulled, including their debts for the 
purchase of machinery after the abolition of the 
machinery and tractor stations in 1958. Credit 
facilities are to be improved, including credit to 
finance the payment of monthly wages, which are 
now to be introduced in all kolkhozes; these are to 
be based on a guaranteed tariff for different types 
of work (supplemented at the end of the year by a 
share of receipts.) A more liberal attitude has been 
adopted toward the private plots of the kolkhoz 
members and workers. Sales of fodder for private 
livestock have been organized in certain areas, credit 
has been given for the purchase of cows, and the 
tax on livestock owned by the urban population has 
been abandoned. 

Prices were also increased in many cases in eastern 
Europe. In Eastern Germany, the system of pre- 
miums for the fulfillment of production plans was 
extended to additional products. Attempts have 
been made in the eastern European countries to 
achieve more economic management of farms. In 
Hungary, for example, it is planned to make the 
management of co-operatives more independent. 
Material incentives would be based more consistently 
than before on the principle of independent economic 
accounting. The more efficient enterprises would 
be enabled to confer greater benefits on their workers. 
In general it is aimed to increase the incentives and 
responsibilities of the farm managers and specialists. 
A partial reorganization of the agricultural administra- 
tion was undertaken in some countries in order to 
simplify the state management of agriculture and to 
adjust it to the new planning practice. 


Australia and New Zealand 


After two years of negotiation Australia and New 
Zealand signed a free trade agreement covering 
60 percent of the trade between the two countries, 
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which came into effect on 1 January 1966, for an 
initial period of ten years. Most of the items in- 
cluded are those already traded on a duty-free basis; 
in a number of cases where duties were very low they 
were removed immediately upon signing the treaty; 
if duties were more than 10 percent they are generally 
to be removed over a period of eight years. While 
the benefits to Australia are mainly in relation to 
minerals, chemicals and manufactured goods, New 
Zealand’s gains are chiefly in primary products, 
especially forest products. Each year talks are to 
be held with a view to adding more items to the 
free trade list. 

The Australian Committee of Economic Enquiry 
set up at the beginning of 1963 tabled its report 
in parliament in September 1965. Its proposals 
include the establishment of a permanent council to 
advise the government on economic growth. 

Australian wool growers have rejecteda proposal 
for the introduction of a reserve price plan for the 
wool industry. A stabilization plan for the Austra- 
lian tobacco industry, which had been in operation 
for some time on an interim basis, was made law. 
The plan provides for a minimum average price and 
puts a ceiling on tobacco production for a period 
of at least four years. An Australian Tobacco 
Board is being formed to administer the scheme. 

The New Zealand Government is to establish a 
Wheat Authority in order to stimulate wheat pro- 
duction. The organization will in practice be the 
sole buyer and supplier of both locally produced and 
imported wheat. 

The Australian Government has decided to set 
up a development bank with an initial capital of 
$A2 million in Papua-New Guinea to help stimulate 
development in the private sector and to promote 
the more rapid growth of indigenous business enter- 
prises. 


Latin America 


DEVELOPMENT PLANS 


Almost all Latin American countries are now 
implementing development plans. Argentina, Costa 
Rica, Ecuador, Honduras, Nicaragua, and Uruguay 
began new plans during the period under review. 
Chile and Colombia have completed the first part 
of their ten-year development plans, which have now 
been evaluated and revised. New plans are in 
preparation in Barbados and Venezuela. In July 
1965, Paraguay approved a short-term plan for 


1965-66, with projections to 1970. Bolivia’s ten-year 
plan for 1962-71 has been replaced by a series of 
short-term plans. 

Argentina’s plan for 1965-69 allocates approxi- 
mately 17 percent of total investment for agriculture, 
livestock and fisheries. The principal agricultural 
targets are to double the area under artificial pasture 
and to raise yields per hectare. Herds are to be 
built up and the use of fertilizers increased. 

Costa Rica’s four-year plan for 1965-68 calls for 
an annual increase of 7.1 percent in the agricultural 
sector. This would be based on programs of land 
distribution and the raising of productivity per 
hectare through the development of education and 
extension, and the distribution of agricultural ma- 
chinery and improved seeds. 

In Ecuador, the development plan for 1964-73 
aims at an average annual increase of 5.8 percent 
in the agricultural product. This assumes a growth 
of 50 percent in yields as a result of more intensive 
cultivation through irrigation, improved practices 
and the use of better seeds and fertilizers. The 
agricultural sector will receive 17 percent of total 
investment, if the cost of settlement is included. 

The Honduras five-year plan for 1965-69 includes 
a rural development program which aims both to 
expand the area under cultivation and to increase 
yields. The annual rate of agricultural growth 
expected is 4.6 percent, and total sectoral expenditure 
is 64.6 million lempiras, of which about 25 percent 
is for irrigation and the balance for agricultural 
credit, grain storage facilities, livestock improvement, 
the introduction of improved seeds and establish- 
ment of experimental farms. 

During Nicaragua’s development plan for 1965-69, 
crop production is expected to increase at an average 
annual rate of 5.5 percent, livestock by 10.1 percent, 
forestry 2.9 percent and fisheries 10.5 percent. 

Uruguay’s ten-year plan aims at an annual rate of 
growth of 4.1 percent in agriculture during the 
period 1965-74. 


LAND TENURE 


In Argentina, activities in connection with agrarian 
reform have centered on land settlement. In 1965, 
some land was distributed in the Province of Cor- 
rientes and settlements were being considered in 
other provinces. The Brazilian Agrarian Reform 
Institute (BRA) and the National Institute of Agri- 
cultural Development (INDA) began operations in 
1965. The Chilean Government has sent a new 
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Agrarian Reform Bill to Congress. While this law 
is being approved, the Government has taken several 
measures toward its immediate implementation. 

In 1965, the Government of Uruguay prepared 
several bills with the aim of reforming the present 
agratian structure. The proposed legislation envis- 
ages direct measures such as the expropriation and 
redistribution of land, and indirect measures of a 
fiscal nature. The National Agrarian Reform Insti- 
tute of Venezuela (IAN) paid out 100.4 million boli- 
vars in 1965 for land destined for the agrarian re- 
form program. 


OTHER DOMESTIC POLICIES 


In Argentina, the need to step up beef exports 
has led to tighter rationing of internal consumption 
and the granting of tax concessions to beef export- 
ers. At the same time, only steers weighing 410 to 
480 kilograms may be sold and slaughtered for 
export, and breeding cows and young steers are to 
be retained. In the face of the continuing crisis 
in the sugar industry, the Government is planning 
a reduction of about 30 percent in the cane area, 
which will be devoted to citrus fruit. 

At the beginning of 1966 Brazil’s National Mon- 
etary Board approved a reduction in rates of inte- 
rest for loans for agriculture. In major coffee areas 
the eradication plan has been revised and strength- 
ened. This diversification program aims at replacing 
coffee by other crops, especially maize, rice, cotton 
and beans, or by pastures. 

In order to facilitate the achievement of the pro- 
duction targets of the agricultural development plan, 
Chile has introduced measures to provide price in~ 
centives to farmers, improve marketing facilities, 
reduce costs of agricultural inputs, and increase 
agricultural wages. In view of the meat shortage, 
a regulation was introduced, under which meat can 
be sold to the public only from Tuesday to Friday 
of each week, and slaughtering is prohibited of 
animals weighing less than 250 kilograms on the hoof. 

Export regulations have been simplified in Co- 
lombia, in order to stimulate the diversification of 
exports. This has been supplemented by financial 
measures such as the authorization of additional 
credit, and by tax incentives, such as a 40 percent 
rebate on agricultural export duties. Bananas, cotton, 
livestock and meat are among the export products 
benefiting from these measures. 

The Government of the Dominican Republic has 
established the Dominican Sugar Institute to control 


national sugar policy. The institute will have author- 
ity to fix prices and determine interna! sales quotas. 

In Ecuador, the Ministry of Agriculture has allo- 
cated 21 million sucres for the development of crops 
including fruit, wheat, cocoa, tobacco, 
palm and other oilseeds, for the improvement of coffee 
plantations and the development of artificial pastures 
and forage crops. In December 1965, an agricultural 
development law was put into effect under which 
farmers will enjoy tax rebates and will be able to 
import livestock, tools, machinery and other requi- 
sites free of duty. 

To ensure adequate supplies of wheat and maize 
for domestic consumption, the Mexican Govern- 
ment has introduced support prices. With the same 
objective of ensuring domestic food supplies, exports 
of livestock and milk have been restricted. 

In Uruguay minimum prices have been established 
for exports of meat. 


coconut 


REGIONAL ECONOMIC CO-OPERATION 


The fourth annual meeting of the Inter-American 
Economic and Social Council (ta-Ecosoc), held in 
Buenos Aires in March 1966, recommended a number 
of agticultural measures, including the acceleration 
of agrarian reform, the establishment of a regional 
system of agricultural insurance, and the formulation, 
by the Inter-American Committee of the Alliance for 
Progress (ICAP) in co-operation with FAO and in 
consultation with the international financing agencies 
and private industry of a general program and spe- 
cific projects for promoting the use of fertilizers on 
a regional basis. 

During 1965 the Inter-American Development 
Bank (ps) approved operations totaling U.S.$373.5 
million, which represents an increase of 30 percent 
over the average of $300 million in the previous four 
years. Of the total funds allocated by the end of 
1965, about 40 percent have either directly or indirectly 
been for the benefit of agriculture. 

In August 1965 Ipp inaugurated the Institute for 
Latin American Integration in Buenos Aires to study 
the process of regional integration in its institutional, 
economic, legal and technical aspects. Its specific 
activities include research, provision of advisory 
services, training of officials, and dissemination of 
studies and research results. 

The Central American Integration Scheme has 
made further rapid progress. Within the framework 
of the Central American Common Market, there 
has been an increase in intra-area trade and signs 
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of diversification of exports and import substitution. 
The cpp of the five member countries has increased 
by an average of 6 percent annually. 

A protocol concerning marketing conditions for 
maize and beans has been approved. Negotiations 
have continued concerning guaranteed prices for 
staple products such as maize, sorghum and beans. 
It has been recommended that member countries 
follow a common external commercial policy in order 
to keep up the present volume of traditional exports 
(mostly agricultural products) and develop new 
export products. 

In the Latin American Free Trade Association 
(LAFTA), the first Common List of products which 
will be duty-free in intra-LAFTA trade after 1973 
includes four basic agricultural products: coffee, 
cotton, cocoa and bananas. 


Far East 


DEVELOPMENT PLANS 


New development plans have been launched in 
China (Taiwan), India, Malaysia, Nepal and Pakistan, 
while Ceylon and the Republic of Korea have begun 
special programs for agricultural development. De- 
velopment plans are also being prepared in Ceylon, 
Indonesia, and Japan, where previous plans were 
discontinued, and in the Republic of Korea, the 
Philippines and Thailand, where current plans will 
be completed in 1966/67. 

China (Taiwan) finalized its fourth four-year plan 
for economic development (1965-68), under which an 
annual total growth rate of 7 percent is envisaged. 
Crop production is expected to grow at an annual 
rate of 4.1 percent, forestry at 2.6, livestock produc- 
tion at 6.4 and fisheries at 3.3 percent. Of the fixed 
capital investment required by agriculture for the 
plan period, 43 percent will be allotted to the develop- 
ment of land and water resources, 27 percent to farm 
ciops, 12 to forestry, 12 to fisheries and 6 percent to 
livestock. 

In India’s third planning period which ended in 
early 1966, production of most agricultural com- 
modities remained below target except for sugar. 
Supply of inputs such as fertilizers, improved seeds 
and irrigation facilities also failed to reach the goals 
set. The growth of national income did not exceed 
20 percent, as against the target of 34 percent. One 
reason for this failure was bad weather which ad- 
versely affected agriculture; another, hostilities which 


neces:itated the reallocation of some development 
funds for defense and also hampered foreign trade. In 
the framework of the fourth five-year plan, which is 
still in preparation, an annual plan for 1966/67 has 
been adopted. Although it apparently allocates a 
higher share of public expenditure to industry and min- 
ing (25 percent) than to agriculture, including com- 
munity development and irrigation (22 percent), this 
plan gives highest priority to agriculture, because a 
large part of industrial production, such as the supply 
of fertilizers, pesticides and machinery, is geared to 
agriculture. The production target for foodgrains 
is 97 million tons (compared with the previous 
maximum of 88 million tons achieved in 1964/65), 
and the availability of fertilizers will be double that 
of the previous year, both from imports and dome- 
stic production. 

After the second Malayan five-year plan had easily 
exceeded its targets, the first plan of Malaysia was 
launched for 1966-70. It gives major emphasis to 
agriculture, rural and industrial development, health 
and education. In view of the high rate of popula- 
tion increase (3 percent), it is planned that GNe 
should grow at an annual average rate of 4.8 percent, 
agriculture by 4 percent, employment by 2.8 percent 
and exports by 2.4 percent. High production targets 
have been set for major crops, such as rice, rubber 
and oil palm. 

Nepal’s third plan has the long-term objective of 
doubling national income in I5 years through an 
annual increase of 4.7 percent. During the present 
plan period (1965-70), top priority is given to agri- 
culture, with special emphasis on institutional re- 
forms and the raising of food-grain production by 
15 percent. 

Pakistan’s second plan successfully achieved a rise 
of 28 percent in GNP as against a planned 24 per- 
cent, and of food-grain output by 29 as against a 
planned 21 percent. The approved version of the 
third plan calls for an expansion of 37 percent in 
national income, 61 percent in industry, and 27 
percent in agriculture, with a 28 percent increase 
in food-grain production. High priority is to be 
given to heavy industry. 

The primary objective of the proposals for agri- 
cultural development (1966-70) adopted in Ceylon 
is food import substitution through a large paddy 
program and the encouragement of subsidiary food 
crop, livestock, fruit and vegetable production. Paddy 
output is to rise by 40 percent both through increased 
inputs and the expansion of cultivated and irrigated 
area. Output of export crops (tea, rubber, coco- 
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nuts) is to improve through fertilizer and replant. 
ing subsidy schemes. Institutional factors such as 
credit, marketing and tenancy reforms receive special 
attention. 

The Republic of Korea published a seven-year 
plan for increased food production, aiming at self- 
sufficiency in food by 1971, mainly through an annual 
6.7 percent increase in the output of grains. It is 
reported that the plan is now being revised, but the 
emphasis on food-grain production seems to have 
been retained. 

Japan abolished its medium-range economic pro- 
gram (1964/65-1968/69) because in 1965 the unex- 
pectedly sharp rise in consumer prices proved the 
basic assumptions of the plan to be outdated. Basic 
economic policies for the next three years have 
been established, while a new long-range plan is 
being formulated. 

The return of China (Mainland) to five-year plan- 
ning with the launching of a third plan in January 
1966 secms to indicate that the present level of agri- 
cultural production is considered sufficient to sup- 
port further industrial growth. The second plan 
was abandoned in 1960, and the commencement of 
the third plan, due in carly 1963, was postponed 
until recovery from the economic setback in 1959 
and the following years of poor crops was deemed 
completed. Official sources are silent on the size 
of the plan, the ways of financing it, the quantitative 
targets to be fulfilled, or the expected economic growth 
rate over the plan period. The New Year editorial 
of the People’s Daily announcing the plan instructs 
party committees on all levels to place agriculture 
first, with specific attention to grains and cotton. 
Industry is to ‘turn out more and more products 
suited to the needs of the countryside,” that is, 
mainly fertilizers and agricultural equipment. 


PRICE AND MARKETING POLICIES 


In order to facilitate procurement and distribution, 
especially of food grains, the People’s Stores Cor- 
poration in Burma was replaced in late 1965 by a 
Trade Council, empowered to handle all internal 
trade and supervise all forcign trade. 

Ceylon’s agricultural development proposals for 
1966-70 include special recommendations for the 
improvement (mainly through the encouragement 
of co-operatives) of the marketing of products which 
hitherto had not been covered by marketing reforms, 
namely coconuts, fruit and vegetables, subsidiary 
food crops and livestock products, 


Apart from the stepping up of foodgrain imports, 
stringent control measures were undertaken in India 
to cope with the price rise and food shortages. These 
measures included statutory rationing in all urban 
areas, maximized procurement of food grains and 
stricter licensing of food-grain dealers. Upon the 
recommendation of the Agricultural Prices Com- 
mission, established in early 1965, the minimum 
(support) price policy for food grains, adopted in 
1962, was continued in 1965/66 with slight increases 
in the price for paddy and larger increases for wheat. 
State governments have been requested to set up 
purchasing centers at important assembly points 
and the Food Corporation, established in early 
1965 as a link between the central and state govern- 
ment machinery for trading in foodstuffs, has 
undertaken the purchase, storage and distribution of 
food grains. Apart from purchases under the price 
support program, procurement was also made, either 
through levy or voluntary offers, at the maximum 
control price (that is, the price specially notified 
for such purchases). These control prices have been 
considerably higher than the support prices. 

In Japan the government-fixed producer price for 
rice was raised by nearly 11 percent for 1965, and the 
consumer price for rationed rice by nearly 9 percent 
for 1966. Under a new law concerning sugar price 
stabilization, fluctuations in sugar prices are to be 
prevented by regulating the price of imported sugar 
and supporting the prices of home produced sugar 
and glucose, 

In an effort to achieve a compromise between the 
interests of agricultural producers and middlemen, 
a Federal Agricultural Marketing Authority has been 
set up in Malaysia. It will co-ordinate the activities 
of all individuals and organizations concerned with 
marketing, supervise and improve the marketing of 
agricultural produce, and conduct the necessary 
research for such improvements. 

Compulsory procurement of rice and paddy (after 
deduction of family requirements) was introduced in 
East Pakistan for cultivators of over 5 acres in non- 
border areas, and for all producers in the five-mile 
wide border belt, where smuggling presents a special 
problem. Procurement prices for the border area 
were fixed at a slightly higher level than in the hin- 
terland. 

The Rice and Corn Law enacted in early 1966 in 
the Philippines raises the floor and ceiling prices at 
which these staple food products have for some 
years been bought from producers and resold to 
consumers by the Rice and Corn Administration 
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(RCA). The support price for rice, however, is to 
be reduced by | peso each year, until in 1973 it levels 
off at 12.50 pesos, in order to discourage farmers 
from depending too much on subsidies. A system 
is also instituted under which farmers may deposit 
paddy or corn (maize) in bonded warehouses against 
receipts which may be cashed at designated banks. 
Finally, the new law clarifies emergency conditions 
under which private imports of rice and corn may be 
permitted. 

In Thailand, the Government decided to under- 
take rice purchases for buffer stock purposes, in order 
to control domestic price fluctuations. 


OTHER DOMESTIC POLICIES 


In Ceylon, crown land has been made available 
under suitable lease conditions to the private (non- 
peasant) sector for the cultivation of selected crops, 
with a view to increasing local supplies and replac- 
ing imports. 

Special emphasis is now being placed on the step- 
ping up of domestic fertilizer production in India, 
and fresh concessions have been given to foreign 
private capital in the fertilizer industry. The system 
of advancing credit to farmers on the security of 
their crops instead of their land, which is already 
functioning successfully in three states, is now to 
be introduced all over India. 


REGIONAL ECONOMIC CO-OPERATION 


The Asian Development Bank was formally estab- 
lished in December 1965 with headquarters at Ma- 
nila, Philippines. Nineteen countries from within 
the region® and twelve from outside have ratified 
the charter and pledged U.S.$642 million and $341 
million respectively, toward the bank’s authorized 
capital of $1,000. The purpose of the bank is to 
supplement private banks and the various national 
governments in providing funds for economic devel- 
opment projects in the region, especially small and 
medium size projects. As the bank will concentrate 
on providing “‘ hard loans ” at least in the first few 
years, a proposal has been made to establish addi- 
tional trust funds, to be administered by the bank, 
for agricultural development projects. 


* Afghanistan. Australia, Cambodia. Ceylon. 


, China, (Taiwan), 
India, Tran, Japan, Republic of Korea. Laos, I 


. ic, of : Malaysia, Nepal, 
New Zealand. Pakistan, Philippines. Singapore. Thailand, Republic 
of Viet-Nam, Western Samoa (Afghanistan, Australia, [ran and 
New Zealand are included in the region covered by the United 
Nations Economic Commission for Asia_and the Far East). 
_. Austria, Belgium, Canada, Denmark. Finland, Federal Repub - 
lic of Germany, Italy, Netherlands, Norway, Sweden. United King- 
dom, United States, 


A. ministerial conference held in Tokyo in April 
1966 examined the possibility of establishing an 
Economic Promotion and Development Center to 
study concrete economic co-operation projects in 
southeast Asia. It was proposed to hold a similar 
conference on southeast Asia’s agricultural develop- 
ment problems at some future date. 


Near East 


DEVELOPMENT PLANS 


Iraq completed its five-year plan and launched a 
new plan for the period 1965/66-1969/70, aiming at 
an annual increase of 8 percent in national income and 
of 7 percent in the agricultural sector. Total planned 
investment amounts to ID 821 million, of which 
ID 643 million is to be invested in the public sector. 
Among the main objectives are the diversification of 
production and the lessening of the country’s depend- 
ence on oil revenue as a source of foreign exchange. 
The plan aims also at greater economic integration 
between Iraq and the Arab countries in general and 
with the United Arab Republic in particular, while 
it also takes into account the opportunities for trade 
provided under the Arab Common Market. Priority 
is given to agriculture, which will receive 23 percent 
of total investment and 26 percent of public invest- 
ment. 

A new seven-year plan (1965-71) was adopted in 
Jordan. The plan’s main aims are the reduction of 
the trade deficit and of the dependence upon budget 
support. Total gross investment under the plan is 
set at JD 231 million, of which the private sector 
is expected to contribute more than half GD 128 
million). As it is expected that agricultural develop- 
ment can do much to improve the country’s balance 
of trade by increasing exports and replacing imports, 
this sector will receive 25 percent of total investment. 

A five-year plan for public expenditure was adopted 
in Lebanon for the period 1965-69. Total expendi- 
ture under the development budget was initially 
set at £Leb 1,080 million, of which £Leb 205 million 
was to be devoted to agriculture and irrigation. At 
the beginning of the current year, however, the 
program had to be scaled down because of lack of 
funds. Approval has now been given for a number 
of projects at a total cost of £Leb 272 million to be 
carried out during the plan period. 

A new five-year plan for 1966-70 has been started 
in Syria, but few particulars are available. In the 
agricultural sector the main scheme is the Euphrates 
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dam which is to be built with U.S.S.R. aid. Other 
important works are the Khabour, Ghab and Acharne 
projects, while much attention will be given to the 
construction of grain storage facilities. Total invest- 
ment in agriculture would amount to £8 507 million, 
of which the private sector is expected to provide 
£S 300 million. An annual increase of 6 percent is 
envisaged in agricultural production. As a result 
of improved yields, cotton production is expected to 
increase by a third and wheat production by half. 

After having completed its first five-year plan, 
the United Arab Republic started on 1 July 1965 
its second five-year plan, which places emphasis on 
industrial development. ‘While the magnitude of the 
overall planned outlay is not yet finalized, recent 
information indicates that £E 641 million is to be 
devoted to agriculture, including irrigation, drainage 
and fisheries. This amount is 70 percent higher than 
under the previous plan, reflecting the inclusion in 
the plan of a number of major projects of land rec- 
lamation, irrigation and: drainage. It is expected 
that agricultural production will grow at an annual 
rate of 3.5 percent. Much of this growth will result 
from horizontal expansion, for which £E 300 million 
has been earmarked, while £E 57 million will be 
allocated for vertical expansion. It is hoped that by 
1970 an additional 400,000 permanent new jobs 
will have been provided for agricultural workers, 
which is about a quarter of all new employment 
opportunities aimed at under the plan. 

A midterm revision is being undertaken of the 
Sudan ten-year development plan. The general 
conclusion seems to be that agricultural develop- 
ment is progressing satisfactorily, while mdustrial 
development is lagging somewhat. 

New development plans are in preparation in a 
number of other countries. A five-year plan for 
Kuwait (1966-71) is in an advanced stage of prepa- 
ration and is expected to go into operation by the 
middie of the current year. The plan is reported 
to aim at an 8 percent annual growth in the Gpp 
and to envisage total investment of KD 700 million 
(KD 320 million by the private sector). While the 
scope for agricultural development is very limited 
in Kuwait, immediate possibilities appear to exist 
for expanding fisheries and poultry production. 
Total capital investment in the agricultural sector is 
tentatively set at KD 11 million. 

In Afghanistan, the third five-year plan is in prep- 
aration. As it is probable that only part of the 
targets of the second five-year plan can be achieved, 
some of the projects of this plan are to be incorpo- 


rated in the third plan. Special efforts are to be 
made to increase production of wheat in order to 
replace recently rising imports. 

In Somalia, it has been decided to replace the 
current five-year plan (1963-67). It is intended 
to formulate an emergency plan with the main 
objectives of self-sufficiency in basic foods, the 
improvement of livestock production with a view to 
expanding exports, and reducing the cost of banana 
production so that the country can compete in 
international markets. 

Changes in planning organization have been re- 
ported from Sudan and Saudi Arabia. In Sudan, 
an independent Central Planning Board will be 
established. In Saudi Arabia, the Supreme Planning 
Board has been replaced by a Central Planning Or- 
ganization whose president holds ministerial rank. 


LAND TENURE 


Land reform measures continue to reccive atten- 
tion. In Syria, the Ministry of Agrarian Reform 
has been combined with the Ministry of Agriculture, 
as there will be no need for these two separate minis- 
trices when the land distribution program is com- 
pleted in the near future. 

The Government of Iran has embarked on a scheme 
to encourage former land owners to invest in in- 
dustry. It hopes to achieve this by offering to 
exchange shares in state factories for land reform 
bonds received in payment for land taken over by 
the state after land reform. 

Iraq’s Agricultural Reform Law of 1958 has re- 
cently been amended to improve compensation 
payment to landlords affected by the law. The 
maximum compensation in cash for expropriated 
land has been raised from ID 1,000 to ID 3,000. 
The balance of the compensation to landlords is 
paid in government bonds, which will now mature in 
20 years instead of 40 years, while the interest rate 
has been raised from 1 to 3 percent. It has also been 
decided to change the function of government-owned 
farms, which henceforth will concentrate on the 
production of improved seeds. 

The Sudanese Government has decided to increase 
the tenant’s share in the Gezira scheme from 44. 
to 50 percent. 


PRICE AND MARKETING POLICIES 


Agreement has been reached between Sudan and 
the United Arab Republic on the co-ordination of 
their cotton policies. It is expected that this will 
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have a considerable effect on the marketing of long- 
staple cotton, and will contribute to the stability 
of prices. 

It has been decided to set up a Cotton Market- 
ing Board in Sudan. The board will not have a 
monopoly of exports but will direct marketing opera- 
tions. It will also check on the financial and tech- 
nical capacity of cotton exporters. 

In Lebanon, following last year’s crisis in the 
apple industry, the Government has reorganized the 
Fruit Office and has given it wider powers to buy 
apples and to make arrangements for their export. 


Africa 


DEVELOPMENT PLANS 


During 1965/66, many new economic development 
plans were put into operation in Africa. For several 
countries the new plans were the second postinde- 
pendence plans and were generally much less ambi- 
tious, with more modest targets, than the previous 
ones. In the more recent plans there is generally 
also an increased realization of the importance of 
the agricultural sector. In a few countries evaluation 
reports have been issued on the implementation of 
earlier plans and on the progress of current develop- 
ment plans. 

Dahomey’s new five-year plan for 1966-70 is based 
principally on agricultural development, and 34 per- 
cent of the total investment is allocated to this sector. 
It calls for administrative reforms to facilitate regional 
development in the agricultural sector. During the 
plan period the aim is to increase the production 
of palm oil by more than 30,000 tons, and livestock 
production by 25 percent. Increased production 
targets have also been set for cocoa, cotton, ground- 
nuts, tobacco and coffee. By 1970, rice production 
is expected to supply more than half of the country’s 
requirements, and other food production is envisaged 
to keep up with population growth mainly by more 
intensive rather than extensive agricultural practices. 

In Malawi, a five-year plan for 1965-69 has been 
announced. The expansion of agricultural produc- 
tion to provide for the growing population and for 
increased exports, and the improvement of commu- 
nications to reduce transport costs and increase the 
competitiveness of agricultural exports are among the 
four main aims of the plan. 

In Morocco, a new comprehensive three-year 
development plan was launched early in 1965. In 


comparison with the earlier unsuccessful plan (1960- 
64), the current one is much less ambitious, with the 
target for the annual growth of cnr at 3.5 percent 
as compared with over 6 percent in the previous 
plan. The plan lays special emphasis on agriculture, 
tourism and technical training. The agricultural 
program involves extensive land reclamation, soil 
conservation, reafforestation and irrigation schemes 
as well as a pest control campaign. 

In Niger, a new comprehensive four-year develop- 
ment plan for 1965-68 within a ten-year (1965-74) 
perspective plan has been adopted. The new plan 
follows the interim one for 1961-64, during which 
agricultural production increased by 33 percent and 
GNP by 14 percent. Some 31 percent of the total 
investment is allocated to agricultural development, 
and agricultural production is expected to increase 
by 3.3 percent yearly during the plan period. The 
development of water resources is allocated some 
40 percent of total investment in the agricultural 
sector, and it is planned to establish about 700 water 
holes for human as well as animal use. Other aims 
include diversification through the production of 
sugar cane, tobacco, and cotton, and the improve- 
ment of livestock production. 

Following the completion of Senegal’s first four- 
year plan, the second four-year development plan 
(1965/66-1968/69) has been put into operation. The 
target for the average annual growth of GNP is set 
at 6.1 percent, compared to 8 percent in the previous 
plan. The plan gives the highest priority to agri- 
cultural production, which it is planned to increase 
by 5.4 percent annually during the plan period. In- 
vestment in the agricultural sector is estimated at 
some 20 percent of the total. By the end of the 
plan period it is aimed to increase the production 
of groundnuts by 43 percent and of rice by 25 per- 
cent. The production of sugar cane and cotton is 
to be encouraged in order to diversify the agricultural 
economy. 

In Togo, the first five-year development plan (1966- 
70) has been launched, with the objective of achiev- 
ing equilibrium in the budget and the balance of 
payments. It aims at increasing GNP by 5.6 percent 
annually and in the sectoral targets the highest priority 
is given to infrastructure and agricultural development. 
The growth rate for the agricultural sector is set at 
3.6 percent annually. Special attention is to be 
paid to research on improved and modern pro- 
duction techniques for food crops, sugar cane, tobacco, 
oil palm, coffee and cocoa, and extensive research 
is to be undertaken on the natural resources of the 
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country, including soil, hydrology, agronomy and 
socio-economy: 

In Tunisia, a comprehensive four-year develop- 
ment plan (1965-68) has been started following 
the completion of the three-year plan for 1962-64. 
The current plan lays greater emphasis on the develop- 
ment of industry, and aims to increase the Gnp by 
6.5 percent annually. Investment in the agricultural 
sector is set at 31 percent of the total, and it is envis- 
aged to raise agricultural production by 2.8 percent 
annually during the plan period. 

A two-year interim plan for 1965-66 has been 
adopted in the Central African Republic to provide 
time for the preparation of a four-year development 
plan. 

A three-year transitional plan (1965-67) has been 
launched in the Overseas Provinces of Portugal. 

In South Africa, the Government has published a 
revised economic development program for 1965-70. 

According to recent reports, Sierra Leone’s develop- 
ment plan is being recast on the basis of the avail: 
able investment resources, and a new five-year plan 
for 1965/66-1969/70 is in preparation. It was also 
reported that Ghana’s seven-year development plan 
has been abandoned following the change of gov- 
ernment. 

A number of reports are now available on the 
progress of implementation of current plans. During 
the first year of Kenya’s six-year development plan 
(1964-70) there was an increase of 7.4 percent in 
GDP compared with the target of 5.4 percent. Ac- 
cording to earlier reports, the economic growth 
achieved in the first year had encouraged the Gov- 
ernment to revise upward the targets for future 
years from 5.4 to 6.2 percent. But in the second 
year, because of the drought combined with lower 
world prices for Kenya’s principal crops, the economic 
growth rate is expected to have fallen considerably 
short of the planned target. 

According to the second progress report on Ni- 
geria’s six-year development plan (1962-68), the plan 
has fared relatively well in spite of many problems. 
The growth of the cpp has been maintained at just 
over the planned 4 percent and many projects are 
well under way. The second progress report, like 
the first, envisages an upward revision in the planned 
total public capital expenditure. Among the main 
reasons for the increases are more accurate assessment 
of the cost of projets, incorporation of new projects 
into the plan, the carry-over of projects from the 
previous development program (1955-62) which proved 
to be larger than anticipated, and increased expen- 


diture in the nonproductive sector of the economy. 
Apart from the substantially increased cost of 
the plan, other factors which may hamper its 
full implementation include increasingly strained 
financial resources, particularly foreign aid, and a 
more rapid growth of population than assumed in 
the plan. In the agricultural sector, Eastern Nigeria 
made considerable progress, including the plantation 
of 14,000 hectares of tree crops. In Western Nigeria, 
only just over 2,800 hectares of cocoa were established 
during the first two years, in comparison with the 
target of 49,000 hectares over the six-year period, but 
half of the planned new area of oil palm was 
established. In Northern Nigeria, some 1,000 hec- 
tares of wheat out of a planned total of 20,000 were 
established. 

In Uganda, the results over the first four years 
indicated that the objectives of the five-year develop- 
ment plan (1961/62-1965/66) would be surpassed. 
The Gpp is estimated to have increased in the first 
four years by 22.5 percent, while the objective for 
the whole plan period was 25 percent. 


LAND TENURE 


In Tunisia, the Government is to distribute 21,000 
hectares out of the recently nationalized colons’ 
land among 900 families. The remainder is to be 
farmed under state supervision and to employ 160 
families who will own it after a period. In Zanzibar, 
the Government has continued to expropriate plan- 
tations belonging to private owners. 

Kenya has obtained a loan of £18 million from 
the United Kingdom to finance a four-year settle- 
ment scheme directed toward the systematic pur- 
chase, development and settlement of former 
European-owned land by African farmers, beginning 
in April 1966. The scheme is expected to transfer 
annually about 40,000 hectares of European-owned 
mixed farming land to African ownership. 

In Ethiopia, a new Ministry of Land Reform has 
been established to study and recommend measures 
to improve the land tenure system in the country. 


MARKETING AND PRICE POLICIES 


A state-owned marketing and export office (Of- 
fice chérifien de commercialisation et d’exportation) 
has been established with a monopoly control over 
the export of Morocco’s main products, including 
citrus fruit, vegetables, fish products and handi- 
crafts. 
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In Kenya, a new state-owned company, the Kenya 
National Trading Corporation, has been formed to 
deal with export and import trade in international 
markets. 

The Government of Chad has established a national 
marketing agency to stimulate agricultural production 
by assessing fair and remunerative prices to growers 
and to stabilize internal market conditions including 
consumer prices. The newly formed agency has 
been given a monopoly over the marketing of ground- 
nuts and gum arabic. In Gabon, two government 
marketing agencies have been established: the Fonds 
de régularisation des prix d’achat des produits agri- 
coles is to support and stabilize producer prices for 
coffee, rice, groundnuts and palm oil, while the 
Caisse de stabilisation des prix du cacao has been 
established exclusively for cocoa. The Farmers’ 
Marketing Board, the semigovernment agency in 
Malawi, has decided to buy all produce directly from 
African farmers and villages throughout the coun- 
try, instead of through co-operative societies as 
hitherto. In Zambia, the Government has appointed 
a price controller and has formalized price control 
over certain basic essentials such as flour and maize 
meal, while in Tanzania the Government has brought 
the price of rice under statutory control. 


OTHER DOMESTIC POLICIES 


The Government of Ivory Coast has prohibited 
the establishment of new coffee plantations and the 
extension of the old ones. 

In Algeria, a new Banque agricole nationale is to ~ 
be established to facilitate increased agricultural 
production. In Morocco, the Caisse nationale de 
crédit, with the assistance of the International Bank 
for Reconstruction and Development (1BRD) is to 
provide credit to farmers and co-operatives to make 
use of up-to-date agricultural machinery to increase 
their production. The National Development Agency 
of Tanzania, with the assistance of the International 
Development Association (DA), has embarked on 
a four-year lending program for the development 
of small-scale agriculture through the medium of 
co-operatives. 

In Chad an Office national du développement rural 
has been established to co-ordinate and expedite all 
activities in the agricultural development of the 
country. In order to diversify the agricultural econ- 
omy of Ivory Coast, an eight-year oil palm plan- 
tation project involving the plantation of 32,000 


hectares of high-yielding oil palm has been 
started with the aid of the European Develop- 
ment Fund. 


REGIONAL ECONOMIC CO-OPERATION 


The Organisation commune africaine et malgache 
(OCAM) has taken steps for greater economic 
co-operation in the marketing of agricultural produce. 
A scheme has been reportedly worked out for a 
common market in sugar among the OCAM countrics. 
Proposals have also been made for the combined 
marketing of groundnuts, cotton, and other raw 
materials. 

The Union douaniére et économique d’Afrique 
centrale (UDEAC) was officially established on 1 Jan- 
uary 1966, following the decision of the Heads of 
State meeting of the former Equatorial African coun- 
tries and Cameroon in December 1964. With its 
headquarters at Bangui, Central African Republic, 
UDEAC replaces the Union douaniére équatoriale 
(ube). It retains the basic features of its prede- 
cessor but in addition provides for the free movement 
of labor, unification of all import taxation, of customs 
nomenclature and of exemption from customs duties. 

It has been agreed to establish an East and Central 
African Economic Community. The proposals in- 
clude co-operation in the economic development 
of individual member countries as well as the estab- 
lishment of a common market with customs and 
tariff concession. 

A project for a free trade area between Liberia, 
Ivory Coast, Guinea and Sierra Leone is under study. 
According to reports, the Organization for West 
African Economic Co-operation established by the 
four countriés in Freetown, Liberia, is currently 
studying the various problems and possibilities for 
closer co-operation. 

The recently established interstate organizations 
for the development of the Chad basin and the Sen- 
egal and Meno rivers are making good progress. 
The newly created Council of Ministers of Economic 
Affairs and the Permanent Consultative Committee 
are continuing their work for increased economic 
and trade co-operation among the Maghreb coun- 
tries. 

On the other hand, difficulties have arisen in the 
functioning of the East African Common Market 
and Common Service arrangements. In June 1965, 
Kenya, Tanzania, and Uganda decided to dissolve 
the East African Currency Board and each of the 
three member countries are to establish in 1966 sep- 
arate currencies and central banks. 
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Fishery policies 


INTERNATIONAL MEASURES 


The Convention on Fishing and on the Conser- 
vation of the Living Resources of the High Seas, the 
last of the four conventions adopted by the First 
Conference on the Law of the Sea at Geneva in 
1958, entered into force in March 1966 upon ratifi- 
cation by the required number of countries. The 
convention seeks to promote the conservation of the 
living resources of the high seas, the objective of con- 
servation being defined in terms of the achievement 
of “optimum sustainable yield ...so as to secure 
a maximum supply of food.” A stock exploited by 
a single country must be so protected. Where high 
seas fishery resources are exploited by more than 
one country, the countries must enter into con- 
servation agreements if one of them so suggests. 

The Convention recognizes the special interest of 
coastal states in conservation agreements and gives 
them the right to participate on an equal footing 
in research and regulatory activities even if they 
do not themselves exploit the fishery. It also in- 
cludes procedures for the settlement of disputes in 
connection with the implementation of agreed con- 
servation measures. 

The rational management of high seas fishery 
resources has for many years been the concern of a 
number of commissions dealing with certain species 
or regions. One of the major difficulties encount- 
ered in the attainment of management objectives has 
been the failure, in some instances, to obtain the 
observance of recommended regulations by all coun- 
tries exploiting the fishery. Thus in 1965 the In- 
ternational Whaling Commission (Iwc) agreed on 
appealing to certain countries to adhere to the Con- 
vention for the Regulation of Whaling. In the 
same year, an intergovernmental meeting on yellowfin 
tuna regulation adopted a resolution requesting the 
assistance of FAO in efforts to obtain the adherence 
of countries fishing in the Eastern Pacific Ocean to 
the Inter-American Tropical Tuna Convention. This 
step was taken after the Inter-American Tropical 
Tuna Commission had failed to obtain the desired 
results from a request to member countries to help 
in persuading nonmember countries participating in 
the fishery to co-operate in the implementation of 
conservation measures. Since some of the coun- 
tries participating in the whaling and yellowfin 
tuna fisheries in the areas where conservation measures 
appear necessary are not to date among the signa- 
tories of the Convention on Fishing and on the Con- 


servation of the Living Resources of the High Seas, 
the recent ratification of this convention is not likely 
to have an immediate effect on the management of 
these resources. 

As a result of a recommendation of the 1964 
European Conference on Fisheries, efforts have been 
made to draw up a convention for the North Atlan- 
tic on matters related to the policing of protected 
fishing waters, regulating the conduct of vessels on 
fishing grounds, the marketing of fishing gear, and the 
settlement of disputes arising through damage to a 
vessel’s gear by a vessel of another country. 

A Convention for the Conservation of Atlantic 
Tunas was adopted at Rio de Janeiro, Brazil, in 
May 1966 by a Conference of Plenipotentiaries con- 
vened by FAO. The Convention, which will come 
into force upon ratification or approval by seven 
countries, provides for the establishment of a new 
body to be known as the International Commission 
for the Conservation of Atlantic Tunas. Mem- 
bership in the commission will be open to any govern- 
ment which is a member of the United Nations or of 
any specialized agency of the United Nations. The 
commission will be responsible for the co-ordination 
of research and for the development of recommenda- 
tions to its member countries for appropiate measures 
to conserve the tuna stocks. 

Early in 1966, the U.S.S.R. and Japan renewed 
the Northwest Pacific Fisheries Convention which 
they had signed in 1956. The agreement covers 
regulations on seasons, gear, and catch quotas for 
the fisheries exploited by the two countries in these 
waters: the salmon, herring and crab fisheries. Under 
the new agreement, the high seas catch quota in the 
salmon fishery, economically the most important, 
has been considerably reduced. 

A Baltic Sea Salmon Conservation Agreement 
between Denmark, Sweden and the Federal Republic 
of Germany came into effect on 1 March 1966. The 
agreement provides for minimum mesh sizes in the 
gill net fishery and minimum width between the point 
and shaft of hooks in the long line fishery as well 
as for a minimum size of specimen to be taken. 

Recent action taken by the Joint Commission for 
Black Sea Fisheries includes prohibition of the 
catching of one species of sturgeon, provisions that 
other sturgeons are not to be taken with unbaited 
hooks, and annual overall as well as national quotas 
for turbot. 

Intergovernmental negotiations on whaling under 
the aegis of :wc came up with only partial solutions 
to the critical resource problems faced by the Ant- 
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arctic and North Pacific industries. A  five-nation 
conference held in September 1965 in Tokyo (not 
called under rwc auspices) failed to produce agree- 
ment on renewal beyond 1966 or modification of 
the national allocations of the international Ant- 
arctic pelagic whale catch quota set by 1we. 
An agreement, which it had unsuccessfully tried to 
obtain in 1964, was reached by iwc itself not only 
on the overall quota for the forthcoming season, 
but also on the future reduction of this quota aiming 
at the eventual recovery of the excessively depleted 
stock and of larger sustained yields. For the first 
time the agreement prohibited the capture of blue 
whales. An important element in the effective 
international control of whaling is the implementa- 
tion of an international observer scheme, agreed 
some years ago by rwc. Arrangements along these 
lines were scheduled to expire in 1966, and the five- 
nation conference in Tokyo failed to obtain agree- 
ment on their renewal. 

The experience of the various commissions reveals 
some common problems: concern with the evaluation 
of the economic effects of proposed and existing 
regulations (and perhaps, eventually, the elaboration 
of economic criteria for the management of inter- 
nationally exploited resources); the examination of 
principles and procedures for the international obser- 
vation and enforcement of regulations on the high 
seas; and the growing need to devise appropriate 
measures for the limitation of fishing power and 
effort (as well as measures relating to mesh regula- 
tion, size limits, and closed areas) in order to ensure 
high sustained yields. 

The trend toward the extension of national fishery 
limits, and of zones in which coastal states claim 
the right to enforce conservation measures, continued 
during 1965. Fishing rights were claimed, in most 
instances, for a 12-mile distance. Pakistan declared 
its intention to enforce a 100-mile wide zone for con 
servation purposes without reserving, however, exclu- 
sive fishing rights for its nationals in this zone. In 
some instances, proposed legislative changes in re- 
gard to fishing limits were concerned with the estab- 
lishment of base lines for the measurement of fishing 
zones rather than the width of these zones as such. 


NATIONAL MEASURES 


Many of the new development plans that went 
into operation during the period under review call 
for a rapid expansion of fisheries. The U.S.S.R.’s 
new five-year plan set a fishery production target 


of 8.5 million tons for 1970, an increase of over 
50 percent above 1965 catches. Poland wants to 
double production by 1970, and by 1980 expects a 
production of 900,000 tons. Yugoslavia has drawn 
up a fishery development plan envisaging expenditures 
of U.S.$38.5 million in the next decade; in order 
to increase productivity and concentrate investment 
funds, the merger is planned of a number of smaller 
enterprises into large state-owned fishing corpora- 
tions. 

India plans to increase its production by 1971, 
the end of the fourth plan, by 500,000 tons (in 1964, 
its catches exceeded 1.3 million tons). Countries 
with a comparatively modest fisheries output have 
also made ambitious plans for development. Kenya, 
for instance, whose fish production in 1964 was only 
slightly more than 20,000 tons, hopes to triple pro- 
duction under a five-year plan which terminates in 
1970. 

Some plans, such as those of Pakistan and the Re- 
public of Korea, have set high export targets. Pak- 
istan wants to more than double its exports by the 
end of its third five-year plan (in 1964, it exported 
nearly U.S.$21 million worth of fishery products). 
Korean fishery development is expected to receive 
a considerable stimulus as the result of an agree- 
ment concluded with Japan in 1965 under which as 
much as $190 million may be made available to the 
country in the form of reparations payments and 
credits. A substantial share of the Korean produc- 
tion increase is to be exported to Japan. 

Japanese private fishery industries and China 
(Mainland) agreed in December 1965 to extend for 
two years their Private Fishery Agreement covering 
fishery operations in the East China Sea and the 
Yellow Sea. 

Government aid was made available to fisheries 
not only for development purposes, but also to ra- 
tionalize operations and to solve difficulties which 
had arisen in established industries. In Peru and 
Chile, raw material supply difficulties exacerbated or 
created cost and financial problems for many enter- 
prises of the fish reduction industry. The govern- 
ments of the two countries tried to provide relief 
through fiscal measures and, at the same time, pro- 
mote the orderly transfer of excess capacity to other 
employment. 


Forest policies 


Recent developments in the laws, administrative 
machinery and incentive systems that control forest 
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land use have continued to reflect the expansion and 
growing diversification of the goods and _ services 
derived from the forests, as well as the increasing 
complexity of the relations between forestry, agri- 
culture and industry. In the developed countries, 
there is an increasing need to expand the manifold 
protective and social benefits provided by the forest 
in connection with urbanization, communications 
and leisure space, while maintaining the role of the 
forest in yielding a timber crop. In the developing 
countries, the critical question today is the adjust- 
ment of the forest land sector to economic develop- 
ment needs, notably through the reservation and 
management of productive forests and the establish 
ment of industrial forest plantations, while promot- 
ing the closer integration of the forest with land 
reform and settlement programs, not just as a reserve 
of arable land and a generator of favorable climatic 
and soil conditions for efficient agriculture, but as a 
dynamic factor that can help to raise rural incomes, 
offer more diversified employment and contribute to 
industrialization. An outstanding feature of the 
present situation is the growing influence on national 
forest policies of the increased knowledge of the 
nature and location of the world’s forest resources 
and of where, when and in what amounts timber 
and wood products are or will be required. 


In Europe (excluding the U.S.S.R.) the latest 
statistics show that wood consumption is growing 
faster than output, thus confirming the continued 
need for timber imports, which rose from 21 million 
cubic meters in 1960 to 36 million cubic meters in 
1964. Another continuing trend reported from nu- 
merous countries, including the Federal Republic of 
Germany, Greece, Norway, Spain, Sweden and 
Yugoslavia, is the abandonment of marginal agri- 
cultural lands, many of which could be restored to 
productive use by forestry. At the same time, the 
many-faceted protective, recreational and_ touristic 
roles of the forest are coming increasingly to the fore. 
In the U.S.S.R., for example, the possible felling of 
forests around Lake Baikal has aroused concern 
regarding the undesirable effects that this might 
have on the protective role of these forests in the 
central Siberian region. The general trend toward 
urbanization is reflected in the shortage and high cost 
of labor for forest operations. The expanding wood 
requirements are leading to the shortening of rotations, 
the conversion of coppice to high forest, the resto- 
ration of unproductive forests and the establishment 
of forest plantations. All these factors, plus the 
growing emphasis on economic planning, have led to 


the reconsideration of forest policies and management 
practices in most European countries. The solutions, 
still under discussion, are likely to require the co- 
ordination of national policies, as for example in the 
co-ordinated forest policy being studied in pac. 

Efforts have continued in many European coun- 
tries to overcome the restraints imposed by structural 
obstacles to the development of the private forest 
sector and to maximize forestry’s contribution to 
the economy of small farms. Recent forest laws in 
Norway, Portugal and Switzerland are examples of 
this trend; the new Italian Green Pian places con- 
siderable emphasis on promoting private forestry 
through loans, tax exemptions and the encourage< 
ment of multipurpose co-operatives. The new prob- 
lems and policy issues created by economic develop- 
ment and urbanization have also affected the structure 
of the forest administration in some countries. France 
for example, has established the Office national 
des foréts, which places particular emphasis on the 
development and utilization for production of forests 
in the public domain. In Yugoslavia, the Basic 
Forest Law of 1965 provides for the establishment 
of forest zones to make possible the implementation 
of a dynamic forestry development policy based on 
large economic units, either in single or multiple 
ownership. 

A series of intergovernmental forestry meetings, 
culminating in 1965 in the Conference on Pulp and 
Paper Development in Africa and the Near East 
and the Intergovernmental Conference on Timber 
Trends and Prospects in Africa, have made possible 
a major reappraisal of the importance and role of 
the forestry and forest industries sector in the African 
region. The primary purpose of the latter conference 
was to review the FAO/ECA study, Timber trends and 
prospects in Africa, which brings together for the 
first time a wealth of quantitative information for the 
formulation or advancement of national forestry 
development plans. In fact, several countries in the 
African region have already been able to draw up 
such plans, but shortage of staff and funds has often 
hampered implementation. 

Some major guidelines for the development of the 
great potentialities of forestry in Africa have emerged: 
the importance of forestry for industrial develop- 
ment and exports; the considerable possibilities 
offered by man-made forests; the need to know 
more about Africa’s forests and forest industries; the 
need for qualified personnel at all levels; and the need 
to secure an adequate forest domain, especially in 
relation to population growth. Several countries 
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have enacted new forest laws intended to foster 
forestry development under the new circumstances 
created by national independence. In Congo (Braz- 
zaville) and ivory Coast, long-term contracts for 
large forest areas are envisaged, in order to facilitate 
private investment in the forestry and forest indus- 
tries sectors. Other new forest laws, for example in 
the Central African Republic and Madagascar, con- 
tain provisions for the creation or extension of com- 
munal forest plantations or, as in the case of the 
forest code of Senegal, for financial compensation 
to the communities deprived of damaging forest 
usage rights. There has been widespread acceptance 
of the concept of wildlife management as a source 
of both tourist revenue and protein food. Exports 
of selected logs have continued to increase faster than 
those of sawn or board products, but plans to in- 
crease the production of plywood and board products 
are well advanced in several west African countries, 
and various projects for pulp and paper plants are 
under study in Ethiopia, Kenya, Malawi and Tan- 
zania. 

With a few exceptions, the Near East countries do 
not possess a sizable growing forest stock and the 
task of the forest services is mainly related to the 
conservation of soil and water resources, particularly 
in connection with irrigation and land settlement 
projects. There is a good case for developing pro- 
duction forestry in various countries of the region; 
in Iran, for example, a project is under study for the 
development of the Caspian forests. However, the 
bulk of present forestry activities lie in conservation 
work within the catchment areas on which land 
reclamation and irrigation projects depend, in the 
establishment of protective plantations such as wind- 
breaks and shelterbelts, in the creation of communal 
plantations and green belts near population centers 
and in the implementation of improved methods of 
range management. Several forestry administrations, 
for example those of Iraq and Sudan, have adapted 
themselves, on the one hand to playing a supporting 
role in large-scale government projects for land 
development, and on the other hand to promoting 
the contribution of forestry to economic develop- 
ment. Thus the integration of forestry with other 
land uses in the framework of general land-use 
planning is acquiring increa.ing importance in the 
Near East, and is affecting not only administrative 
methods and structures but also forestry research 
and education programs. 


In some Latin American countries such as Ecuador, 
forestry development plans have already resulted in 


spectacular increases in public expenditure on forestry. 
Another recent development is the establishment of 
consultative bodies such as the Timber Marketing 
Comnuttee in Honduras, the National Poplar Com- 
mission in Chile and the Commission for the Pro- 
tection of Natural Resources in the Dominican Re- 
public. Several countries, including Bolivia, Brazil, 
Chile, Costa Rica, El Salvador, Mexico, Paraguay, 
Uruguay and Venezuela, have improved, or are in 
the process of improving, their forest legislation. 
Most of the new laws involve increased responsibil- 
ities for the national forest administrations, with 
greater control over private forestry, and in many 
cases they reflect the need for closer integration 
between forestry and forest industries. The fact that 
a structural reform which embraces also the forest 
resources could make a greater contribution to 
overall economic development than one which affects 
exclusively the agricultural sector, is becoming rec- 
ognized, and this is reflected in closer co-operation 
between forest administrations and land reform 
agencies, as well as in an improved co-ordination 
between forest laws and agrarian reform laws. The 
Venezuelan Forest Law of 1965, for example, devotes 
a special section to forestry questions in land reform 
areas. In Ecuador and Uruguay, the administrative 
status of the forest services has been raised and in 
certain countries, such as Chile, there is a tendency 
toward giving the forest service a high degree of 
administrative autonomy and financial self-sufficiency. 
In Brazil, the first graduation of forest engineers 
from the national forestry school took place in 1965; 
this is only one example of the sustained efforts 
made in Latin America in forestry research and 
training, matched by a considerable development of 
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the administrative machinery that will absorb the 
trained manpower and help in applying technological 
advances. Most of Latin America’s imports of 
forest products still consist of pulp and its products, 
and the need to replace such imports is the major 
consideration in national forest policies. 

There has been considerable progress in forestry 
and forest industries development in the Far East. 
Overall, the region is still a wood-deficit area, and the 
large-scale establishment of forest plantations to 
remedy this situation has continued in many of the 
countries with few natural forests and is being con-~ 
sidered with increasing interest by those with exten- 
sive but slow-growing and complex natural forests. 
The afforestation programs in Cambodia, India, In- 
donesia and the Philippines are particularly note-~ 
worthy. The strengthening of institutions for forestry 
education has continued, but more efforts will have 
to be made in the field of subprofessional and voca- 
tional training. The Papua and New Guinea forestry 
school for subprofessional training was inaugurated 
in 1965 and a large logging training project has been 
initiated in India. The need for intensive rather than 
extensive management, for genetic and tree-breeding 
studies and for economic studies on logging and 
industries is leading to a revision of research prior- 
ities and a strengthening of research centers. An 
outstanding feature has been the rapid development 
of plywood, veneer, pulp and paper industries, espe- 
cially in India, Indonesia, Japan, the Republic of 
Korea, and the Philippines. Exports of forest prod- 
ucts have been facilitated in many countries, such 
as Burina and Thailand, by improved grading and 
standardization methods, and better market organ- 
ization. 


Chapter TW. Agriculture and industrialization 


Industrialization is one of the chief objectives of 
every developing country. Indeed, a characteristic 
difference between developed and developing coun- 
tries is in the relative position of agriculture and 
industry in their economies. In developing coun- 
tries agriculture generally accounts for the major 
proportion of national income, employment and 
exports, and manufacturing and other industries as 
yet play only a small part in the economy. In de- 
veloped countries the position is reversed, and the 
nonagricultural sectors predominate. 

Because of the diminishing relative importance of 
agriculture as development goes forward, there has 
sometimes been a tendency to identify economic de- 
velopment with industrialization and to devote in- 
sufficient resources to the agricultural sector. How- 
ever, it has increasingly been realized that agriculture 
and industry are mutually dependent. Recent ex- 
perience in a number of countries has demonstrated 
that a lagging agriculture may jeopardize industrial- 
ization and the growth of the economy as a whole. 

This study begins by setting out the main aspects 
of the interrelationship between agriculture and 
industry. The subject is dealt with fairly briefly, 
however, since it has already been covered in some 


detail in other recent publications of rao. The main 
emphasis of the present study is on the two branches 
of industry most closely related to agriculture: the 
industries using agricultural, fishery and forest prod- 
ucts as raw materials, and the industries serving 
agriculture by the provision of equipment and other 
requisites for production. 

Industries based on agricultural raw materials 
played a major part in the early stages of the indus- 
trialization of the developed countries, and they 
are no less important in the industrialization now 
under way in the developing countries. Such indus- 
tries are estimated to account for about half of 
of the total value added and almost two thirds of the 
employment in manufacturing industry in the develop- 
ing countries at the present time, and their share in 
the developed countries, although smaller, is still 
substantial. The development of these industries also 
has many beneficial feedback effects on agricultural 
production itself. 

The industries serving agriculture may also make a 
notable contribution to a country’s industrial devel- 
opment, and their role in raising the low levels of 
agricultural production and productivity in develop- 
ing countries is even more crucial. 


INTERDEPENDENCE OF AGRICULTURE AND INDUSTRY 


' The interrclationships between agriculture and 
industry are complex. Agriculture’s basic role as 
supplier of food for the industrial labor force and of 
many of the raw materials for industry is only one 
element, although perhaps the most essential. In 
most of the developing countries, agricultural exports 
must provide the bulk of the foreign exchange earn- 
ings for the import of the capital goods required for 
industrialization. Agriculture releases labor and often 
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finance to industry. The agricultural population 
provides a market for industrial products, not only 
for consumer goods but also for a wide range of 
equipment and materials used in agricultural pro- 
duction. 


‘yao. Agriculture in economic development, Meathly Bulletin 
of Agricultural Economics, and Statistics, 13@Q). February 1964, 
p. 1-14; Fao. The role of agriculture in economic development, 
by P.G.H. Barter. In Agriculteral planning course 1963, Agricultural 
Planning Studies No. 4, Rome, 1964, p. 45-54 


Agriculture as supplier of food and raw materials 


The expansion of industrial and other nonagtri- 

cultural employment increases the size of the popu- 
lation dependent on purchased food. It is therefore 
necessary that, parallel with the development of 
industry, there should be a sufficiently rapid increase 
in marketed supplies of food. This implies a sub- 
stantial transformation of the primarily subsistence- 
oriented agricultures of the developing countries. 
In particular, incentives must be provided, institu- 
tional and social barriers removed, and an adequate 
marketing system developed, so as to ensure that 
agricultural producers feel the full force of the growing 
demand of the population employed in industry. 
{ If agriculture fails in this basic task of increasing 
‘marketed supplies of food in line with the demand 
of the industrial population, food prices will rise, 
with consequent pressure on industrial wages. Al- 
ternatively, food imports must be increased, at the 
expense of diverting scarce foreign exchange resources 
from the import of the capital goods needed for 
industrialization. Although a large part of these 
imports can at present be obtained on concessional 
terms, even imports paid for in local currency under 
United States Public Law 480 entail some expenditure 
of foreign exchange for freight and other services. 
Furthermore, if (as would probably have been nec- 
essary in the absence of concessional supplies) at 
least some of the imported food had instead been 
produced by domestic farmers, their incomes would 
have been higher and their purchasing power for 
industrial goods correspondingly larger. 

There are several striking examples of the effects 
of insufficient attention to agriculture. The classic 
case is that of the U.S.S.R., where from the early 
1920s industry, and especially heavy industry, was 
developed at the expense of agriculture. Agricultural 
production consistently fell far short of planned 
targets, and there were severe shortages of agricultural 
products. From about 1953 the emphasis on agri- 
culture has therefore been greatly increased, but 
basic food production has still failed to rise fast 
enough, and industrial production has been held 
back by insufficient supplies of raw materials from 
agriculture. 

More recently, China (Mainland) attempted to 
follow a similar policy of rapid industrialization. 
Here the effects of the neglect of agriculture coincided 
not only with attempts to reorganize the agrarian 
structure at an unprecedented pace, but also with a 
run of very bad seasons, and even with vastly in- 
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creased food imports it was impossible to avoid se- 
rious food shortages. Moreover, as in the U.S.S.R., 
agriculture failed to provide industry with the ex- 
pected quantities of cotton and other raw materials. 
Since the series of crop failures there has been a 
gradual shift in emphasis toward agriculture. 

In Argentina, farm prices were kept artificially low 
during the immediate postwar years in order to 
provide cheap food for the industrial labor force. 
Far from ensuring cheap food supplies, however, 
this policy led to food shortages, runaway inflation, 
and sharp reductions in agricultural exports. Here 
too, greater stress is now laid on agricultural de- 
velopment. 

These are extreme cases, but the situation in many 
of the developing countries today does not appear 
to be very different. In some of them, just as occurred 
earlier in Argentina, farm prices have been kept too 
low to offer sufficient incentive for the necessary 
increase in production. Even where an attempt has 
been made to provide adequate prices, poor marketing 
facilities and other institutional deficiencies have 
often made these prices ineflective at the farm level. 
For this and other reasons, food production in a 
number of developing countries has lagged behind 


|population growth and even more so behind demand 


(which reflects the increase in income as well). It 
has been possible to maintain per caput supplies in 
these countries only at the cost of increased imports 
or reduced exports of food. Retail food prices have 
risen sharply in many developing countries, often 
significantly faster than has the overall cost of living. 

In examining how agriculture has performed its 
role as supplier of food for the industrial labor force 
of the developing countries, it must also be noted 
that diets are often nutritionally inadequate in these 
countries, in quality if not in quantity. This has 
some bearing on industrial development, since 
working efficiency is reduced by an inadequate diet. 
If there is a shortage of calories, it is impossible 
to sustain a high rate of output. Moreover, physical 
development is impaired by undernutrition and mal- 
nutrition during childhood, and reduced disease 
resistance and lethargy are caused by deficiencies of 
protein and other essential nutrients in the current 
diet. 

As well as providing food for the industrial labor 
force, agriculture supplies many of the raw materials 
for industry. In fact, in most developing countries, 
agricultural products, both food and nonfood, are 
the most readily available raw materials for indus- 
trialization. 


Agriculture as earner of foreign exchange 


The foreign exchange earned by agricultural exports 
(and saved by the substitution of agricultural 
imports by domestic production) is of particular 
importance in industrialization. The capital goods 
required for industrialization are still largely pro- 
duced in the developed countries, and the develop- 
ing countries must therefore spend foreign exchange 
in order to purchase them. The same applies to 
many of the intermediate goods needed in industry 
and also to many of the consumer goods for which 
the demand increases as the industrial labor force 
expands. 

It was largely carnings from agricultural exports 
that made possible the necessary imports of capital 
goods in many of the countries that are now highly 
industrialized. They must play much the same role 
in the developing countries that are at present in 
the process of industrialization, where agricultural 
products account for about half of the total value of 
exports, or as much as three quarters if petroleum 


Figure Il-1l. — Trenps tN THE PRICES OF AGRICULTURAL 
EXPORTS AND OF MANUFACTURED GOODS IN WORLD TRADE 
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and other fuels (which are exported by only a small’ 
number of countries) are excluded.*. In many indi- 
vidual developing countrics the proportion is more 
than 90 percent. 

It is nowadays much more difficult to obtain a suf- 
ficiently rapid increase in export earnings than, for 
example, when in the last three decades of the 19th 
century Japan was able to achieve an eightfold in- 
crease in its alteady substantial exports of silk and 


tRao. Trade _in agricultural commodities in the United Nations 
Develonment Decade. FAQ Commodity Review 1964. Special 
Supplement, Vol. I, Part I, p. 3, Rome, 1964. 
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silk products. In recent years most developing 
countries have made considerable efforts to increase 
production for export. However, prices of agri- 
cultural products on world markets have for many 
years tended to decline (in spite of some recovery 
in 1962-64), in part because of the large volume 
of exportable supplies resulting from these efforts, 
as well as the slow growth of demand in developed 
countries. Thus, the agricultural export carnings of 
the developing countries have expanded much more 
slowly than the volume of their exports. 

The difficulties of these countries in finding the 
foreign exchange needed for industrialization have 
been further increased because world prices of man- 
ufactured goods, in contrast to those of agricultural 
products, have been slowly rising (Figuie ITT-1). 
The purchasing power of their export earnings 
for manufactured goods has therefore been gradually 
eroded, 


Agriculture as supplier of finance and labor 


In the early stages of development, unless there are 
substantial mineral resources, the cconomy is very 
largely agricultural and most of the national income 
is generated in agriculture. A dynamic agricultural 
sector can provide much of the finance required for 
the development of the rest of the economy, and this 
is in fact what occurred during the carly stages of 
industrialization in many of the developed countries. 

Funds may be transferred out of agriculture for 
investment in industry and other sectors in a number 
of different ways. Apart from transfers through 
the payment of artificially low prices for agricultural 
products in relation to those for nonagricultural 
products, and through land taxes, export duties and 
other fiscal measures, there may be a considerable 
outflow of funds in developing countries as a result 
of the high interest rates paid by farmers to ruoney- 
lenders and the disproportionately large share of the 
retail price of agricultural products that accrues to 
middlemen, since the investment of these classes is 
often chiefly outside the agricultural sector. 

Agriculture is, of course, a source of funds not only 
for investment in industry but also for investment im 
agriculture itself. New fiscal measures should there- 
fore generally be accompanied by measures to 
increase the supply of agricultural credit at low 
interest rates and to improve marketing, if agricultural 
production is not to become too unprofitable for 


, 


producers to have sufficient incentive to increase 
their production for the market. 

There is, in fact, some evidence that in recent 
years the rate of increase of agricultural productivity 
in many developing countries has been insufficient 
to provide a surplus for investment in the industrial 
‘sector. For instance, a recent survey by the United 
Nations Economic Commission for Asia and the Far 
East (ECAFE) concludes that: “‘the current high popu- 
lation density in developing ECAFE countries and the 
high rate of population growth make it impossible 
for a moderate improvement in agricultural produc- 
tivity to do more than meet the increase in consump- 
tion demand, leaving very little saving for re-invest- 
ment in agriculture and still less for industry.’ 

Even where there is a net outflow of funds from 
agriculture to the rest of the economy, the govern- 
ment must generally furnish some of the finance 
needed for agricultural development, for the pro- 
vision of infrastructure and other facilities and ser- 
vices that farmers cannot provide for themselves- 
In the carly stages of development this is often 
necessary on a substantial scale if agricultural produc- 
tion and productivity are later to reach a level at 
which a sizable surplus is available for investment in 
the rest of the economy. 

Agriculture also employs the great bulk of the 
labor force in the early stages of economic develop- 
ment. Agriculture’s role as a source of manpower 
for industrial development, however, is rather dif- 
ferent in the present circumstances of the developing 
countries from what it was when the countries that 
are now developed were industrializing. Population 
growth in the developing countries is in many cases 
more than twice as rapid as it was at a comparable 
stage of economic development in the industrialized 
countries. The expansion of industrial employment 
can therefore absorb only part of the natural growth 
of the agricultural population. 


Agriculture as market for industrial products 


If, as in many developing countries, agriculture 
accounts for as much as 60 to 70 percent of the total 
population, it must clearly also form a large part 
of the market for industrial products. This aspect, 
however, must not be exaggerated, for it appears 
that incomes in agriculture are usually very much 


* United Nations, Economic Commission for Asia and the Far 
East. Economic survey of Asia and the Far East 1964. Part 1. 
Economic development and the role of the agricultural sector, 
p. 112, Bangkok, 1965. 
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lower than those in industry, in developed as well 
as developing countries. 4 

Even so, there is no doubt that in most developing 
countries the agricultural population is a large part 
of the total market for these products, and increased 
agricultural incomes will do much to raise the de- 
mand for them. This is an important consideration 
in determining the level of agriculture’s financial 
contribution to industry, for if it is set too high it 
will obviously reduce the agricultural population’s 
purchasing power for industrial goods. 

It seems that in a good many developing coun- 
tries there has been a tendency to neglect this part 
of the market and to concentrate industrialization 
unduly on the products demanded by urban consum- 
ers. For example, the import substitution indus- 
tries that were developed in Latin America during 
and since the second world war chiefly produced the 
goods demanded by the small number of richer, 
urban consumers, and there was insufficient attention 
to the needs of the mass market in rural areas. The 
consumer goods demanded by the agricultural pop- 
ulation are of key importance in agricultural devel- 
opment, for they help to provide them with the 
incentive to expand their production for the market. 
Closer study of the demand of the agricultural pop- 
ulation for industrial consumer goods would thus 
help both agricultural and industrial development. 

Even more important for agricultural develop- 
ment are the industries supplying fertilizers, imple- 
ments, machinery, pesticides and other requisites for 
the improvement of production; boats and gear for 
fisheries; and various types of equipment for forestry. 
As agriculture is modernized, the demand for such 
requisites will steadily increase. In addition to these 
goods directly required in production, the market 
will also increase for industries providing equipment 
and other requisites for the marketing, packaging, 
storage and processing of agricultural products, for 
transport facilities, fishing harbors, etc. 


Agro-oriented industrialization 


Agriculture’s contributions of food for the urban 
population, agricultural products as raw materials for 
industry, foreign exchange earnings, and finance for 


, ‘Recent Fao estimates suggest that in most of the few develop- 
ing countrics for which data are available per caput incomes in 
agriculture are a good deal less than half of those in nonagricul- 
tural employment (see FAO. The state of food and agriculture 1965, 
Rome, 1965, p. 59). Even if per caput incomes in agriculture 
were as much as 50 percent of those in the rest of the economy, 
in a country where 60 percent of the population was in agriculture 
this sector would be responsible for less than 40 percent of total 
purchasing power. Moreover. at the lower level of incomes in 
agriculture as compared with the rest of the economy, a smaller 
share is available for expenditure on industrial products. 


investment in industry are essential for industrial de- 
velopment. As a result, the agricultural sector is 
subject to considerable strain during a period of 
rapid industrialization, and the rate of growth of 
agricultural output is usually a critical determinant 
of the rate at which industrialization can proceed.® 
‘Sinularly, agriculture depends on industry both for 
the consumer goods that give producers the incentive 
to raise their production for the market and for the 
inputs that are needed for the modernization of 
production. Perhaps the most essential aspect of 
the relationship is that each sector depends very 
largely on the demand of the other for its products. 
Thus, rather than giving priority to one of them 
over the other, it is necessary to determine the balance 
between them that, at a particular stage in a par- 


ticular economy, is the most 
mutual development and for 
as a whole. 

In the conditions of the developing countries, 
which are in effect trying to achieve an agricultural 
revolution and an industrial revolution simultaneously, 
there is much to be said for greater attention to 
what may be termed “‘agro-oriented” industrializa- 
tion. This would concentrate particularly on the 
consumer goods and inputs needed by the agricul- 
tural population, who would thus be assisted and 
stimulated to produce the increasing quantities of 
food and other agricultural products demanded by 
the industrial population, and would in turn, as a 
result of having higher incomes, become better cus- 
tomers for the products of industry. 


appropriate for their 
that of the economy 


CHARACTERISTICS OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS 
AND THEIR CONTRIBUTION TO ECONOMIC DEVELOPMENT 


A very large part of agricultural production un- 
dergoes some degree of transformation between 
harvesting and_ final National input-output 
tables appear to vary widely in their definition of 
final and intermediate demand, so that detailed 
international comparisons are not possible. It is 
significant, however, that the proportion of agricultural 
production that is processed is set as high in these 
tables as 81 percent in Japan, 77 percent in Malaysia: 
Malaya, 65 percent in Norway, 64 percent in the 
United Arab Republic, 62 percent in France, and 50 
to 60 percent in a good many others. 

These data refer to fishery and forest production 
as well as crops and livestock. For fishery production 
separately, FAO estimates indicate that in 1964 only 
32 percent of the world catch was consumed fresh; 
10 percent was frozen, 16 percent cured, 9 percent 
canned, 30 percent used for the production of fish 
meal and fish oil, and 2 percent for the production 
of other processed products. As regards forestry, 
about half of the world’s wood production is used 
for fuel, but almost all of the remainder is processed 
in some way after the logging stage. 7 

The industries based on agricultural, fishery and 
forest products as raw materials comprise a very 


use. 


* Bor a recent attempt to derive the rates of growth of agricultural 
output needed to sustain different rates of growth of industry 
in India, see: Ashok Rudra. Relative rates of growth: agriculture 
and industry. Economic Weekly, 16(45), Nov. 1964, p. 1781-1783. 
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varied group. They range from simple preservation 
(such as sun drying) and operations closely related 
to harvesting, on the one hand, to the production 
by modern, capital-intensive methods, at the other 
extreme, of such articles as textiles, pulp and paper. 

Since their products all have the same end. use, 
the food industries are much more homogeneous and 
easier to classify than the nonfood industries. Most 
preservation techniques, for example, are basically 
similar over the whole range of perishable food 
products, whether fruit, vegetables, milk, meat, or 
fish. Yn fact, the processing of the more perishable 
food products is to a very large extent for the pur- 
pose of preservation. 

Table III-1 shows a rough classification of the main 
functions performed in food processing. It does 
not attempt an exhaustive listing of all the many 
different processes, but merely shows some of the 
main ones by way of illustration. Furthermore, the 
five categories distinguished in the table overlap to 
some extent. The original purpose of some of the 
processes included in the first three categories was 
actually preservation, but the preserved products 
(such as cheese and jam) have become established 
in their own right as separate foodstuffs. Similarly, 
some preserved products (such as canned and frozen 
fruit, vegetables, meat and fish) are used by consum- 
ers, mainly in developed countries, more for their 


Tapre ULL! - MAIN CATEGORIES OF FOOD PROCESSING 


: Extraction of Conversion to Conversion to Meeting 

Commodity edible more edible new Preservation consumer 

group component form products demand 
LESS PERISHABLE Sugat milling; oilseed Milling of grains and | Bakery, confectionery 
CROPS crushing pulses; treatment of]and pasta making; manu- 
starchy roots; tea and i facture of fermented soy 


coffee processing 


PERISHABLE CROPS 


LIVESTOCK PRODUCTS] Slaughtering, flaying and 
cutting 


Fisu 


products; brewing, diselll- 


ing 


More refined milling, juice 
“extraction, prepared foods 


Wine making: jam making | Drying, smoking, pickling, [and mixes, convenience 
canning, freezing, ete. || packaging 
Butter and cheese making [lof fruit, vegerables, milk, 
yn fish 
i 


convenience than because they are preserved, and 
thus could be included in the fifth category of pro- 
cessing that is carried out in response to consumer 
demand, rather than because it is essential. There 
is also a further category (not included in the table) 
covering the by-products of food processing, but 
these are used mainly for animal feed, fertilizer and 
other nonfood uses. 

For the nonfood industries, it is difficult to do 
more than list some of the main processes under- 
gone by the different groups of raw materials (Table 
IUf-2). In contrast to the food industries, they have 
a wide variety of end uses, although the majority 
of them are concerned either with clothing or shelter. 
Almost all of the nonfood agricultural products re- 
quire a high degree of processing, whereas many of 
the food products can be consumed with little or no 
processing. Much more markedly than with the food 


MAIN PROCESSES UNDERGONE BY NONEOOD 


AGRICULTURAL PRODUCTS 


Taste ILf-2. .- 


Commodity group Main processes 


Apparel fibers Cotton ginning, woolscouring, sit reeling; spinning, 
weaving, production of piece goods, clothing 
Retting and decortication of jute and hard fibers; 
production of sacking, hesstan, cordage, matting, 
carpets 


Nonappare! fibers 


Rubber Coagulation, milling, smoking, vulcanization, ece.! 


manufacture of tires and other rubber products 


Curing, tanning; production of shoes and other 
leather goods 


Hides and skins 


Technical and essential | OH extraction; manufacture of saap, paint, etc. 


oils 

Tobacco Curing, fermentation; manufacture of tobacco prod- 
ucts 

Fish Production of fishmeal, fish off, glue, ete. 


Forest products Sawmilling; manufacture of veneer and plywood, 
fibreboard and particle board; praduction of pulp, 
paper and paperboard: manufacture of construction, 


materials, containers, furniture, ete, 


industries, there is in most cases a definite sequence of 
operations, leading through various intermediate 
products to the final product. Because of the 
value added at cach of these successive stages of pro- 
cessing, the proportion of the total cost represented 
by the original agricultural raw material diminishes 
steadily. 

A further feature of the nonfood industries is that 
many of them now increasingly use synthetics and 
other man-made substitutes (especially fibers) in com~ 
bination with natural raw materials. 


Main characteristics 


Because of the great variety of the industries using 
agricultural raw materials, it is difficult to generalize 
about their characteristics. It is desirable, however, 
to examine the main characteristics of these indus- 
trics (especially in comparison with those using 
nonagricultural raw materials) in relation to their 
suitability for establishment in the conditions prevail- 
ing in the developing countries. 

In most of these countries, agricultural raw ma- 
terials and unskilled labor are the only produc- 
tion factors in abundant supply, and capital, foreign 
exchange, skilled labor and managerial ability are 
in snort supply. The most suitable industries for 
establishment in such conditions are those that 
maximize total output and returns to these scarce 
factors in combination with as much as possible of 
the abundant raw materials and unskilled labor. 

Few, if any, industries may be expected to fulfill 
these requirements completely. Indeed, a review of 
some of the main characteristics of different indus- 
tries in relation to their suitability for establishment 
in developing countries indicates that most industries 
combine both advantages and disadvantages in this 
respect. Thus, in considering the suitability of an 


industry, favorable and unfavorable factors must be 
weighed carefully against one another in the context 
of the conditions in a particular country or area.® 
Furthermore, the potential advantages can be realized 
only if the industry is efficiently operated. 

Nevertheless it does appear that many of the 
industries using agricultural raw materials have 
characteristics that make them particularly suitable 
for the circumstances of the developing countries. 
Many of them have a lower capital intensity than 
other industries, and their requirement of skilled 
labor also is often lower. There is evidence that 
they have an especially high degree of linkage 
with other industries, so that their establishment 
has beneficial repercussions throughout the economy. 
For a good many agricultural industries a small 
plant may be economically efficient, which is another 
important factor in developing countries, where the 
domestic market is limited by low purchasing power 
and also sometimes by the small size of the popu- 
lation. 

These and other characteristics are discussed fur- 
ther below. First, however, it is necessary to exam- 
ine the fundamental difference between agricultural 
and nonagricultural raw materials that results from 
the biological nature of agricultural production. 


NEED FOR INTEGRATION OF AGRICULTURAL PRODUCTION 
AND PROCESSING 


Processing is only one link in a continuous chain 
between raw material production and final consump- 
tion. The production of the raw material can ob- 
viously be planned realistically only in the light of 
_ the demand for the final product, while equally the 
processing enterprise must take account of raw 
material supply. In the case of crops, livestock, 
fish and forest products (the so-called renewable 
natural resources), the need for a close integration 
of raw material production and processing is rein- 
forced by the biological nature of the raw material. 

Because of the effects of the weather and of pests 
and diseases, the level of crop and livestock pro- 
duction cannot be controlled or even predicted with 
any great accuracy, and tends to vary sharply from 
year to year. To some extent, however, these fluc- 
tuations can be reduced by such measures as the 
control of pests and diseases, and it is therefore in 


& Kenneth A. Bohr. Investment criteria for manufacturing indus- 
tries in underdeveloped countries. The Review of Economics and 
Statistics, 36(2), May 1954. p. 158. 
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the interest of the processing enterprise, which re- 
quires as regular a supply of raw material as possible, 
to ensure that these measures are taken by producers. 

The production of most crops tends to be con- 
centrated in a particular season. It is therefore 
advantageous for processing enterprises, particularly 
those engaged in canning and freezing, to arrange 
for the production in a particular area of a suitable 
range of crops and varieties maturing in different 
seasons, so as to ensure that the processing facilities 
are in operation for as long as possible. The per- 
ishable nature of many crops and livestock products 
also requires close contact between producer and 
processor and also advance planning if losses are to 
be kept to a minimum. 

Most of all, however, the need for this close con- 
tact arises from the possibility of controlling the 
quality of the raw materials. Their quality can be 
influenced by such factors as the choice of seed, 
the application of fertilizers, the control of weeds, 
pests and diseases, sorting, and cleaning. The 
processor is interested not only in obtaining unifor- 
mity in the quality of his raw material supplies, 
but also, in some cases, his needs are quite specific. 
Particular varieties of some crops (for example, of 
tomatoes, apples and pears for canning) have long 
been grown for processing, but the need for such 
varieties is increasing as food technology develops 
more advanced processes. Often there are specific 
requirements for such factors as shape, size, texture, 
color, flavor, odor, acidity, viscosity, maturity, specific 
gravity, soluble solids, total solids, and vitamin 
content. 

The initiative for the introduction of such varieties 
and practices has usually had to come from the 
processing industry. As a result, for some commod- 
ities, especially fruit and vegetables for canning 
and freezing, raw materia] production and processing 
are increasingly ‘‘vertically integrated”? in the de- 
veloped countries through various forms of contract 
farming.?. In the developing countries, the large- 
scale plantation production of such crops as sugar, 
coffee, tea, sisal and rubber is based on the vertical 
integration of raw material production and processing. 

Fish production is even less predictable than crop 
and livestock production, although some control is 
possible by varying the intensity of the catching 
operations. Because of the extreme perishability of 
fish, some processing (filleting and freezing) is 


_ 7’ For a useful study of this tendency, see International Federa- 
tion of Agricultural Producers. Integration and the farmer: a syin- 
Posiunt on receut trends in the organization of food production, pro- 
cessing and distribution. Rome, 1963. 


increasingly carried out on board the fishing vessels 
themselves. 

On the other hand, forest production from accu- 
mulated growing stock, like the output of such non- 
agricultural raw materials as minerals, can be varied 
within limits in accordance with demand. The 
establishment of the growing stock is, however, less 
flexible because of the long period that many trees 
take to reach maturity. In recent years considerable 
progress has been made in the integrated develop- 
ment of man-made forests (based on homogeneous, 
quick-growing stock) and industries using the raw 
materials they provide. 


RAW) MATERIAL AVAILABILITY, 
AND THE LOCATION OF INDUSTRY 


TRANSPORT COSTS, 


In most developing countries agricultural products 
are the most readily available raw materials for 
industrialization. Where, as many cases, the 
raw material represents a large proportion of total 
costs,® its ready availability at reasonable cost can 
often to a large extent offset such disadvantages as 
the lack of infrastructure or skilled labor in these 
countries. 

The factors determining the most economic loca- 
tion for a processing industry are complex.® Gen- 
erally, however, transport is a main factor. Most 
agricultural products either lose weight and bulk 
in processing so that they can be transporied more 
cheaply after they have been processed,” or they 
are perishable and can more easily be transported 
in processed form. The situation is also affected by 
labor supplies and the availability of power and other 
infrastructure, but generally industries based on 
these products are ‘‘raw-material oriented” and can 
be most economically set up in the area where the 
raw material is produced. They can therefore con- 
tribute to the relief of the rural underemployment 
characteristic of developing countries. 

For most grains, however, shipment of the raw 
material in bulk is frequently easier, while many 
bakery products are highly perishable and are there- 
fore ‘“‘market-oriented.”” Oilseeds (except for the 
more perishable ones Itke olives and palm fruit) are 


in 


* Cost structures vary considerably, but FAO estimates. based on 
data for a number of countries, indicate, for example, that the 
raw material is generally 75 to 85 percent of the total cost in vege- 
table oil extraction. 70 to 80 percent in sngar manufacture, 60 to 
70 percent in leather manufacture, 50 to 70 percent in sawmilling, 
30 to 60 percent in starch manufacture, 40 to 60 percent in canned 
fish and in fish meal, 30 to 50 percent in pulp and paper and in 
plywood. and 20 to 40 percent in fibreboard production. 

® For a detailed account, see Charlotte Lenbuscher. The processing 
of colonial raw materials: a study in location, H.M. Stationery 

ffice, London, 

01n sawmilling, for example, up to 30 to 40 percent of the vol- 
ume of the log is residues. 
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also exceptions and can be transported equally easily 
and cheaply in raw form or as oil and cake or meal, 
so that there is technical freedom of choice in the 
location of processing. The same is true of the later 
stages of processing some commodities. For exam- 
ple, while raw cotton loses weight in ginning which is 
therefore carried out in the producing area, ginned 
cotton, yarn and cotton textiles can all be transported 
‘equally easily and cheaply. 

Where there is technical freedom of choice, indus- 
tries have usually tended to be market-oriented, 
because of the more efficient labor supply, better 
infrastructure and lower distribution costs 
large market centers. With production for export, 
this has often tended to favor the location of pro- 
cessing in the importing country. This tendency 
has been reinforced by other factors, including the 
need for additional raw materials and auxiliary ma- 
terials (particularly chemicals) not usually available 
in the producing country; the greater flexibility in 
deciding the type of processing according to the end 
use for which the product is required; and the greater 
regularity of supply and continuity of operation that 
are possible when raw materials are drawn from sev- 
eral different parts of the world. Thus, most of the 
oilseeds entering international trade have up to now 
been crushed in the importing countries, which are 
the main market for the oil and, even more, for the 
cake." However, as the infrastructure and the effi- 
ciency of labor are improved in the developing coun- 


in the 


‘ tries, and as their domestic markets expand for such 
_ by-products as oilcake, it is likely to be increasingly 
_ profitable for such processing to be carried out in the 
countries where the raw materials are produced. 


Many developing countries are planning substantial 
increases in the proportion of their main export 
products that is processed domestically,” but they 
face the obstacle that for many commodities tariffs 
in developed countries are often higher for processed 
than for raw produce. 


ECONOMIES OF SCALE AND SIZE OF MARKET 


In most industries using agricultural or nonagri- 
cultural raw materials, there are economies of scale, 


1 A special factor in the case of oilseeds is their interchange- 
ability, as a result of which blends can be varied in linc with changes 
in relative prices on world markets. Crushers in importing coun- 
tries therefore have the advantage over those in producing coun- 
tries of being able to vary their raw material supplics as priccs 
and demand change. 

“In Northern Nigeria, for example, the 1962-68 development 
plan envisages that the proportion of total production processed 
domestically will increase from 25 to 42 percent for groundnuts, 
from nil to 70 percent for cottonseed, from nil to 40 percent for 
soybeans, from nil to 34 percent for bennisecd, and from 4 to 64 
percent for hides and skins. 


TABLE IL-3. ~ CHARACTERISTICS OF 
TYPICAL FOOD CANNING PLANTS 


Plant A Plant B Plant C 
Capacity (Ib/hr) ........ 400-200 4 000 40 000 
Capital costs (U.S.$) ..../56 000-90 000/180 000-290 000/600 000-850 000 
Labor requirements (man- 
Years) .ocecceceeeaacs 28-56 42-100 63-300 
Capital per man employed 
Sb) nn 2 000-2 600 4 800-6 900 2 000-12 900 
Capital per Ib/hr (U.S.8). 560-450 480-290 60-85 
Labor per Ib/hr (man- 
years) ..cce ce ceeeeeee 0,280 0.100~0,042 0.030-0.007 


so that minimum average costs of production can be 
reduced as the scale of plant is increased. This is 
illustrated in Table IfI-3, which summarizes the 
characteristics of three typical food canning plants. 

The importance of economies of scale should 
not, however, be exaggerated. They have little 
relevance, for example, when, as in many cases in 
developing countries, plants are in operation for 
only one shift a day and thus are utilized well 
below their full capacity. Similarly, although there 
are potentially substantial economies of scale in can- 
ning, difficulties of handling and transporting large 
volumes of perishable produce often make their 
realization impossible. The lower cost per unit of 
production with a large-scale plant results not only 
from the spreading of capital and other overhead 
costs, but also from the frequently smaller labor 
requirements of the large plant, and this aspect is of 
less importance in developing countries where labor 
costs are low. Economies of scale may also be out- 
weighed by other factors such as the poor and costly 
transport network in most developing countries, so 
that a very large part of the processing of agricultural 
products is still carried out by small units. 

In fact, an important trend in recent years has 
been the increasing development of smaller scale 
equipment for agricultural processing, so that in 
many industries using agricultural raw materials 
economically efficient and profitable production is 
now possible on a much smaller scale than formerly. 
Examples include the development of light semiport- 
able sawmills which can be operated in or near the 
forest, small oil expellers, hydraulic presses, sisal 
decorticators, equipment for canning factories, mills 
for rice, grains and sugarcane, and equipment for 
coir manufacture. This trend toward smaller equip- 
ment also provides much greater flexibility for in many 
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cases (for example, in modern flour milling and 
oilseed crushing) the plant may be expanded mainly 
by the addition of further relatively small units. 

Where there are considerable economies of scale 
(as in the production of rubber tires, and pulp and 
paper), large markets are of course essential. The 
size of market needed for economic production in 
such cases may be far in excess of the domestic market 
in individual developing countries, where it is limited 
not only by the low level of per caput income but 
also by the frequently small size of the total popu- 
lation. The production of the raw material in one 
country may also be insufficient to sustain a processing 
unit of economic size. 

The opportunity they afford to increase the size 
of the market for industrial products is one of the 
chief reasons for the various schemes for subregional 
economic co-operation proposed in recent years. 
Most of these schemes have so far paid rather little 
attention to industries using agricultural raw mate- 
rials, but a recent survey by the United Nations 
Economic Commission for Africa (ECA) of indus- 
trialization in central Africa® has demonstrated 
that there are more possibilities in this regard than 
are generally realized. The Central American Inte- 
gration Scheme has also prepared a_ preliminary 
specialization scheme for the cotton textile industry, 
while other agricultural processing industries are 
being studied. The League of Arab States envisages 
the co-ordination of certain industries using agricul- 
tural raw materials, including the sugar and paper 
industries. 

Such schemes also afford possibilities for specializa- 
tion within a particular industry, as for example 
cotton textiles, where there is a great variety of end 
products. 


CAPITAL AND LABOR INTENSITY 


Some data assembled for a number of countries 
in the region covered by the United Nations Econom- 
ic Commission for Asia and the Far East (ECAFE) 
make possible a comparison of some technological 
and other features of industries using agricultural 
or nonagricultural raw materials‘4 As might be 
expected, these data indicate that the situation varies 
considerably from country to country. It is note- 


“United Nations. Economic Commission for Africa. Report 
of the ECA Mission on Economic Co-operation in Central Africa. 
Addis Ababa, 1966. . a . 

™ United Nations. Economic Commission for Asia and the Far 
East. Economic survey of Asia and the. Far East 1964. Part 1. 
Economic development and the role of the agricuitural sector. 
Bangkok. 1965, p. 90-91. 


worthy, however, that in most of these countries 
industries using agricultural raw materials appear to 
have a lower capital intensity than other industries 
and a given amount of fixed capital also generates a 
larger flow of output and income than in other in- 
dustries. The main exceptions are China (Taiwan) 
and New Zealand, where the industries using agri- 
cultural raw materials consist predominantly of 
‘“‘advanced-stage food manufacturing industries.” The 
productivity of labor (the output-employment ratio) 
is greater than in other industries in these two coun- 
tries but lower in the other developing countries 
covered (India, Pakistan and the Philippines) and in 
Japan, mainly because of lower capital intensity. 

The relative efficiency of capital and labor in in- 
dustries using agricultural or nonagricultural raw 
materials will, of course, depend on such factors as 
the composition of the two groups of industries 
and their scale and technology. Some idea of the 
wide variations among the different industries using 
agricultural raw materials may be obtained from 
some data assembled in an FAO study.** These 
‘indicate that while many of these industries are a 
good deal less capital-intensive than manufacturing 
industry as a whole, in a number of them (most 
notably vegetable oils, rubber tires and tubes, and 
paper) the reverse is the case. They also confirm 
the existence of sharp differences from country to 
country. 

It seems in fact that there is some degree of tech- 
nological flexibility in many industries using agri- 
' cultural raw materials. In many cases it is possible 
to use relatively simple production techniques, which 
provide a useful foundation for more complex in- 
dustrial skills. Most factory techniques of food 
processing, for example, have evolved from simple 
methods, often of domestic use. It is generally 
possible, as labor becomes scarcer or more skilled, 
to introduce fairly easily a greater degree of mecha- 
nization in certain stages of manufacturing. 

For example, in the food canning industry there 
is a good deal of flexibility in the proportions of 
capital and labor employed. This flexibility is mainly 
in the stage of food preparation, for many func- 
tions such as weighing, cleaning, trimming, grading, 
sorting, cutting, slicing and curing can be satisfac- 
torily performed by hand labor in areas where labor 
costs are low. 


% United Nations, EcAFE. Op. cit., p. 91, 

rao. Trade in agricultural commodities in the United Nations 
Development Decade. FAQ Commodity Review 1964; Special Sup- 
plement. Vol. I, Part UI, Rome, 1964, p. 91-96. 
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LINKAGE EFFECTS 


From the viewpoint of development strategy, one 
of the most important features of any industry is 
the degree to which it is able to generate demand for 
the products of other industries. This phenomenon 
is known as linkage. An industry may encourage 
investment both in subsequent stages of production 
by forward linkage and in earlier stages through 
backward linkage. 

Input-output data for a number of countries are 
assembled in the ECAFE study already quoted to 
indicate the extent to which an initial increase in 
demand for the products of any one sector will 
increase the total demand for the products of all 
sectors.’ From this it appears that, in almost all 
of the countries for which data are available, the total 
demand effect was greatest in the case of agricultural 
processing and textiles. 

The establishment of certain primary processing 
industries can lead, through forward linkage, to a 
number of more advanced industries. Forest indus- 
tries are particularly valuable as a base on which 
other industries can be established in this way. Once 
paper and board production has been started, a large 
number of conversion industries, such as the man- 
ufacture of paper bags and sacks, stationery, boxes 
and cartons, becomes more readily possible. Saw- 
milling and the production of wood-based panels 
give rise to joinery, wood package, furniture, and a 
wide range of timber products. 

There are many other examples. Products such as 
vegetable oils and rubber are used in a wide variety 
of manufacturing industries. Based on the prepara- 
tion of hides and skins, tanning operations can be 
begun, as well as the manufacture of footwear and 
other leather goods. 

There are numerous industries using by-products 


/ or waste products that can be established (sideways 
| linkage). 


These help to reduce the cost of the main 
product by making possible the fuller use of the 
raw material. For instance, the mechanical con- 
version of wood leaves residues that can be used 
in such industries as the manufacture of fibreboard, 
particle board, blockboard and pulp. These residues 
(amounting to 30 to 40 percent of the raw material 
entering the sawmill) were formerly wasted; the fact 
that they can now almost entirely be used has greatly 
modified the economics of sawmilling in developed 
countries, where it has often stimulated the inte- 
gration of forest industries. 


United Nations, ECAFE. Op. cit., p. 30. 


Animal feed industries can be based on a wide 


variety of by-products and waste products, includ- : 
ing milling by-products, whey, oilseed presscakes and 


blood, carcass and bone meal. The less refined 
elements of animal residues can be used for the 
manufacture of glues, gelatins and fertilizers. Fish 
meal, for animal feed, can be produced from the 
residues of food fish processing. 

The waste products of many industries using agri- 
cultural raw materials can be used as fuel. Thus 
sugar mills, sawmills and palm oil factories, for exam- 
ple, are generally self-sufficient in fuel. In some 
cases, however, this may be an extravagant use of 
a raw material that may be used more profitably 
(for example, bagasse for paper pulp, fibreboard, 
and particle board, and palm fruit residues for fer- 
tilizer). 

The development of industries using agricultural 
raw materials also has many beneficial feedback 
effects on agriculture itself. The most direct is, of 
course, the stimulus it provides for increased agri- 
cultural production through the expansion of the 
market. Often, in fact, the establishment of pro- 
cessing facilities is itself an essential first step in 
the stimulation both of consumer demand for the 
processed product and of an adequate supply of the 
raw material. In Nigeria and Mexico, for example, 
one of the objectives of the establishment of addi- 
tional flour mifls is the stimulation of domestic wheat 
production, while in Sudan the country’s second flour 
mill is to be located in the wheat-growing area for 
this purpose. 

The provision of transport, power, and other 
infrastructural facilities required for the processing 
industries also benefits agricultural production. The 
development of these and other industries provides 
a more favorable atmosphere for technical progress 
and the acceptance of new ideas in farming itself. 

An effect that is sometimes overlooked is the sub- 
stantial increase in employment in the production 
of the raw material that may result from setting up 
an industry using it. Even if the industrial process 
is itself capital intensive, considerable employment 
may be generated in providing the raw material 
base. For example, the fish meal and fish oil industry 
of Peru provides employment for roughly 60,000 
persons, of whom about half are fishermen; about 
a quarter are employed in the manufacturing plants, 
and the remainder in associated industries such as 
boat building and gear manufacture. In Brazil, the 
textile industry not only provides direct employment 


for more than 300,000 workers (about a quarter of 
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the total labor force in manufacturing) but also for 
about another 500,000 engaged in raw material 
production. Similarly, while many forest industries 
are capital intensive, the associated logging opera- 
tions are highly labor intensive. 

Finally, as is discussed later, the industries using 
agricultural raw materials give rise to a demand 
for a wide variety of machinery, equipment, packag- 
ing materials and intermediate goods used in the 
processing itself. 


Contribution to economic development 


From the above account of some of their main 
characteristics it would appear that the industries 
using agricultural raw materials are in a number of 
respects well adapted to the conditions of the devel- 
oping countries and to the early stages of industrial- 
ization. Furthermore, their products cater for the 
basic needs of food, clothing and shelter, and are 
therefore in demand at an early stage of economic 
development. 

Even in the most advanced economies, these in- 
dustries represent a large part of total industrial 
activity. Table LI-4 shows their contribution to 
the total value added*® and number of persons en- 
gaged in manufacturing industry in the world as a 
whole and in the main regions. The tabulation on 
which the table is based follows the International 
Standard Industrial Classification (isic),!° and makes 
it possible to distinguish as industries using mainly 
agricultural raw materials the 1sic major groups 20 
to 27: ie., food manufacturing industries; beverage 
industries; tobacco manufactures; textiles; footwear, 
other wearing apparel and made-up textile goods: 
manufactures of wood and cork: furniture and fix- 
tures; and paper and paper products. It is not pos- 
sible to separate the major groups 29 (leather, and 
leather and fur products, except footwear and other 
wearing apparel) and 30 (rubber products) or group 
312 (vegetable and animal oils and fats). Against 
this must be set the fact that the textile and furni- 
ture groups include products made from nonagricul- 
tural raw materials. On balance, however, itis prob- 
able that the figures may underestimate the indus- 
tries using agricultural raw materials, since some of 


48 The value added by an industry is the addition it makes to the 
national income. The gross value added is the difference between 
the value of the final product and that, of the raw materials , fnel 
and other inputs (excluding labor). To arrive at the net value 
added, capital depreciation also is deducted, 

*United Nations. Indexes ro the International Standard In- 
dustnal Classification of alt Geonomic activities, Statistical papers, 
ag uigs M, No. 4, Rev. 1, Add. Indexed edition, New York. 


TABLE IJ-4. - CONTRIBUTION OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS TO TOTAL VALUE ADDED AND TOTAL EMPLOYMENT 
IN MANUFACTURING INDUSTRY, WORLD? AND MAJOR REGIONS 


Industries using agricultural raw materials, by ISIC group 
Other 
. manufac- 
Year Food, f Clothing, d Wood Paper and turing, ISIC 
beverages Textiles Ooi products and paper Total groups 
and tobacco textilen furniture products 
20-22 23 2% 25-26 27 20-27 28.39 
ee eee tenes Percent of total... 00000 ccc cc cece ees 
! 
Value added? 
WORLD® 22... cece cent e eee eens 1938 19.2 9.3 6.6 5.0 | 344 43.2 56.8 
1948 15.6 8.9 6.7 5.4 3.4 40.0 60.0 
1953 13.7 7.0 5.4 4.6 3.3 34.0 66.0 
1958 14.3 5.7 4.9 4.3 3.5 32.7 67.3 
INDUSTRIALIZED COUNTRIES ............ 1938 18.4 8.5 6.5 4.6 | 3.3 41.3 58.7 
1948 14.4 8.0 6.7 5.2 | 3.6 37.9 62.4 
1953 12.6 6.2 5.3 4.5 3.5 32.4 67.9 
1958 43.2 5.0 4.8 4A 3.7 30.8 69.2 
| 
North America ......0 0.0... c eee e eee eee eee 1938 20.3 6.9 | 7.0 4.9 3.9 43.0 57.0 
1948 14.0 6.6 6.9 5.4 4.0 36.9 63.4 
1953 12.0 4.3 5.3 4.4 3.9 29.9 70.4 
1958 13.3 3.4 51 3.9 4.3 30.0 70.0 
Northwestern Europe? ...............00.005 1938 17.4 9.3 6.3 44 2.9 40 0 60.0 
1948 14.9 10.9 6.3 4.6 2.9 39.6 60.4 
1953 13.6 9.2 54 | 4.5 2.9 35.6 64.4 
1958 13.2 6.6 4.6 4.3 2.9 34.6 68.4 
Southern Europe * ........... 0.00 cece eee eee 1938 23.6 18.4 5.2 11.4 1.8 60.4 39.6 
1948 23.4 18.6 6.2 10.2 2.4 60.5 39.5 
1953 18.6 18.9 6.5 8.8 1.8 54.6 45.4 
1958 16.6 45.2 | 5.7 8.5 2.1 48.4 51.9 
Oceania ..... cece cece cece eet ec ence e ee 1938 24.3 5.3 | 8.4 7.6 1.7 47.0 53.0 
1948 19.4 6.3 8.8 7.8 24 44.4 55.6 
1953 18.3 64 7.20 | 7.9 2.6 4244 57.9 
1958 15.7 54 64 3 7.4 3.4 37.7 62.3 
LESS INDUSTRIALIZED COUNTRIES ...... 1938 26.6 17.4 7.4 7.7 414 59.9 40.1 
1948 28.2 17.6 6.7 | 7.0 1.3 60.8 39.2 
1953 26.7 16.0 6.3 6.2 1.4 56.6 43.4 
1958 24.8 13.5 5.7 | 5.7 7 51.4 48.6 
i 
Africa ® oi cece cece eee cece eens 1938 47.3 4144 14 3.2 0.4 63.1 36.9 
1948 40.2 20.2 4.9 3.4 0.6 66.0 34.0 
1953 32.9 15.9 2.5 | 5.0 0.7 57.0 43.0 
1958 37.0 14.2 3.4 4.9 0.9 60.4 39.9 
Latin America... 0.0... 00... cece eee eee eee 1938 32.4 12.2 8.3 51 1.0 59.0 41.0 
1948 30.5 14.1 7A 6.0 1.4 59.4 40.9 
1953 30.5 41.7 6.7 4.6 1.8 55.3 44.7 
1958 27.9 10.4 6.2 4A 24 50.4 49.6 
East and southeast Asia® .0...............0.. 1938 20.5 22.2 10.5 6.7 0.5 60.4 39.6 
1948 26.2 22.0 7.9 TA 0.5 64.0 36.0 
1953 27.2 21.4 7.0 7.2 0.8 63.3 36.7 
1958 25.7 17.4 5.8 5.7 1.0 55.6 44.4 
| 
Number of persons engaged 
\ 
WORLD? 2.0.0... cece e cece cece eee eee e ees 1938 15.2 17.6 12.1 | 7.9 2.0 54.8 45.2 
1948 16.2 15.4 10.4 9.2 4.9 52.8 47.2 
4953 16.2 | 14.4 9.4 8.7 2.0 50.7 49.3 
1958 165 | 12.6 9.0 7.9 2.2 48.2 51.8 
INDUSTRIALIZED COUNTRIES ............ 1938 12.9 14.0 11.7 7.2 2.7 48.5 51.5 
1948 41.7 10.9 9.9 7.8 2.6 42.9 57.1 
1953 j 41.8 40.5 9.3 7.0 2.7 41.3 58.7 
1958 1244 9.0 8.7 6.5 2.9 39.2 60.8 
North America 0.0.0.0... 0c cece eee e eee 1938 14.0 41.5 12.4 8.0 3.7 49.6 50.4 
1948 12.4 8.5 9.7 7.5 3.2 41.3 58.7 
1953 41.3 6.7 | 8.9 6.6 3.2 36.7 63.3 
1958 41.9 5.7 | 9.2 6.1 3.7 36.6 63.4 
Northwestern Europe® ........0....0..00.0. 1948 11.5 | W.7 | 40.9 7.7 4 2.2 46.0 56.0 
1953 41.9 11.4 10.5 6.8 | 2.3 42.9 57.4 
1958 12.4 9.4 9.5 6.3 | 2.4 39.7 60.3 
1 } i i 
Southern Europe‘ .................0.00 cea ee 1948 19.4 19.0 14.4 | 14.9 1.0 68.7 31.3 
1953 16.9 | 16.5 12.4 14.2 | 4.0 60.7 39.3 
1958 17.0 | 14.8 42.2 12.5 1.2 57.7 42.3 
; i \ \ { 
Oceania oe ceceeeeeeeeeeeeeeeceee 1938 17.0 | 7.8 | 15.0 8.5 1.5 | 49.8 | 50.2 
1948 | 15.3 7.3 | 13.0 | 8.3 1.7 45.6 54.4 
1953 i 14.6 6.9 WW | 8.5 1.8 42.9 | 57.41 
1958 13.4 6.0 9.9 8.4 2.105 39.5 | 60.5 
i | } { 
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TABLE III-4. -- CONTRIBUTION OF INDUSTRIES USING AGRICULTURAL RAW MATERIALS TO TOTAL VALUE ADDED AND TOTAL EMPLOYMENT 
IN MANUFACTURING INDUSTRY, WORLD! AND MAJOR REGIONS (concluded) 


Industries using agricultural raw materials, by ISIC group 
eee enemies iasemneitne inn tee Other 
: manufac- 
Year Food, . fooenants Wood Paper and turing, ISIC 
beverages Texciles made-up products and Paper Total groups 
and tobacco textiles furnicure products 
ee a es os 20-27 28-39 
Se eee eee n eee eens Percent of total 0.0.0.0 60 ccc ce nee 
LESS INDUSTRIALIZED COUNTRIES ...... 1938 20.1 25.4 H 13.2 9.4 | 0.5 68.6 31.4 
1948 24.5 23.7 10.4 11.9 | 0.6 64 28.9 
1953 | 24.7 21.8 9.5 11.9 0.7 68.6 31.4 
1958 24.4 19.0 9.4 10.3 0.8 63.9 36.1 
Africa Sec ence eee eens 1958 | 25.2 18.4 7.0 8.6 1.2 60.4 39.6 
q 
Latin America... .0.ecceeececeeeeneee teen ees 1938 28.9 14.6 13.4 | 1.0 | wee Lee 
1948 | 26.6 15.8 12.6 11 | te _ 
1953 | (28.0 14.5 11.4 - 14 | ut ut 
1958 27.1 13.1 11.1 6.9 1.6 | 59.8 40.2 
East and souchease AsiaS. oo. ceccc cece eee 1948 24.7 27.0 9.2 12.7 0.3 73.9 26.1 
1953 25.5 25.7 8.6 13.2 0.4 73.4 26.6 
1958 24.9 21.7 8.4 11.2 0.5 66.7 33.3 
i i Hl 


Source: United Nations. 


The growth of world industry 1938-1961: international analyses and tables. 


New York. 1965. p. 320-327. 


? Current U.S. dollars. ~ ? Excluding U.S.S.R. and eastern Europe. ~ * Including Italy. — * Excluding Italy. - * Excluding South Africa - 


*Excluding Japan. 


them are carried out on too small a scale to be in- 
cluded in industrial censuses. 

The data in Table HJ-4 indicate that industries 
using mainly agricultural raw materials, as defined 
above, accounted in 1958 for 33 percent of the val- 
ue added and 48 percent of total employment in 
world manufacturing industry (excluding the U.S.S.R. 
and eastern Europe). The difference between these 
two figures indicates that productivity per worker is 
generally lower in these industries than in those us- 
ing nonagricultural raw materials. This may be 
expected to result partly from their usually lower cap- 
ital intensity. 

Of the groups of manufacturing industries distin- 
guished in the United Nations tabulations, the larg- 
est, in terms both of value added and of employment, 
is that of metal products, followed in second place 
by food, beverages and tobacco. Textiles are in 
fifth place in terms of value added but in terms of 
employment move up to third place. In fact, it 1s 
the relatively labor-intensive textile industries that 
are mainly responsible for the higher contribution 
of industries using agricultural raw materials to em- 
ployment than to value added. 

Similar data for individual countries are also as- 
sembled by the United Nations.” These data in- 
dicate that the food, beverages and tobacco indus- 
tries loom particularly large in some Latin American 


countries. In El Salvador, for example, they account 


2° United Nations. 


The srowth of world industry 1938-1961: 
national tables. New York. 3. 


196 
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for 66 percent of the total value added in manufac- 
turing, in Nicaragua 65 percent, in Panama 62 per- 
cent, and in Costa Rica 60 percent. Textiles are 
most important in the Far East, especially in Pakistan 
(48 percent of value added in manufacturing) and in 
India (39 percent). 

While in almost all countries these two are the 
largest of the main groups of industries using agri- 
cultural raw materials, ina few countries other groups 
occupy a very important place as a result of the 
availability of particular raw materials. For instance, 
wood products and furniture are as much as 42 
percent of value added in manufacturing in Ghana, 
20 percent in Honduras, and 17 percent in Nigeria; 
pulp and paper products are 16 percent in Finland, 
10 percent in Norway, and 9 percent in Canada and 
Sweden; while rubber products are 22 percent in 
Malaysia (Malaya) and 15 percent in Indonesia. 


CHANGES WITH ECONOMIC DEVELOPMENT 


The contribution to industry as a whole of the in- 
dustries using mainly agricultural raw materials is 
proportionately much larger in developing than in 
developed regions. Table II-4 indicates that in 
1958 they accounted for 31 percent of total value 
added in manufacturing industry in the industrializ- 
ed countries with market economies, as against 51 
percent in the less industrialized countries. In 
terms of employment these industries were respon- 
sible in 1958 for no less than 64 percent of total in- 


TABLE III-5. — INCREASE IN VALUE ADDED AND IN NUMBER OF PERSONS ENGAGED IN INDUSTRIES USING AGRICULTURAL RAW 
MATERIALS, 1953-58 
Industries using agricultural raw materials, by ISIC group 
Other 
Clothing manufacturing, 
Food, ’ Wood Paper 
beverages Textiles footwear and products and and paper Total ISIC groups 
and tobacco rontiles furniture products 
20-22 23 24 25-26 27 20-27 28-39 - 
ee eee eee Percentage INCTEASE Co te ee ee 
Value added? 
og (- 36 7 18 20 37 25 33 
Industrialized countries .........ccec cee eee eens 35 16 18 36 23 31 
Less industrialized countries 20... .... ccc cence eee Ai 28 36 39 79 37 70 
Number of persons engaged 
ol [~ a aa 9 — 6 2 — 3 17 2 43 
Industrialized countries ....... ccc csc ene e ee ee nee 8 —~ 10 — 2 —2 15 — 9 
Less industrialized countries ...........ecceeeeee 10 — 3 410 —4 34 4 28 


Source: United Nations. The growth of world industry 1938-61: international analyses and tables. New York, 1965, p. 320-321 and 324-325 


Current U.S. dollars. - ? Excluding U.S.S.R. and eastern Europe. 


dustrial employment in the less industrialized coun- 
tries, as compared with 39 percent in industrialized 
countries. 

For the world as a whole the share of these indus- 
tries declined from 44 percent of value added in 
manufacturing industry in 1938 to 33 percent in 
1958. At the world level all the major groups of 
industries using mainly agricultural raw materials 
shared in the proportionate decline, except for paper 
and paper products. In the less industrialized coun- 
tries as a group there appears to have been a remark- 
ably rapid decline in recent years in the share of the 
food industries in the total value added in manufactur- 
ing mdustry, which fell from 27 percent in 1953 
to 23 percent in 1958, and in that of textiles, which 
dropped from 15 to 12 percent during the same pe- 
tiod. The share of paper and paper products, 
however, has continued to rise in almost every region. 

The fall in the share of industries using agricul- 
tural raw materials in industry as a whole does not 
reflect a decline in these industries in absolute terms, 
but a greater proportionate rise in heavy manufac- 
turing, especially metal products. This in turn re- 
flects the changing pattern of demand as incomes 
rise.* 

In the world as a whole (excluding the U.S.S.R. 
and eastern Europe), the value added in the indus- 


. “ Several studies have demonstrated that the output of the main 
industries using agricultural raw materials (food, beverages and 
tobacco; textiles) has a lower income elasticity than the other main 
industrial groups. The elasticity for paper products, on the other 
hand, is estimated as one of the highest. See, for example, H.B. Che- 
nery. Patterns of industrial growth, The American Economic Re- 
view, 50(4), September 1960, p. 624-654: United Nations. A study 
of industrial growth. New York, 1963. 
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tries using agricultural raw materials rose by about 
a quarter in the period 1953-58 (Table ITI-5 and Fig- 
ure ITI-2), in comparison with an increase of about 
10 percent in the population. The rise in the num- 
bers engaged has been very much smaller and, in 
fact, considerably less than the growth of population, 
indicating that in general the recent expansion of 
these industries has contributed little to total em- 
ployment. 

The food processing industries, which in terms of 
value added are the largest of those using agricul- 
tural raw materials, have continued to expand con- 
siderably faster than population growth, since con- 
sumers tend as their incomes rise to demand an 
increasing proportion of processed food, while the 
processing is also gradually shifted from the farm 
and the household to the factory, refiecting the in- 
creasing opportunity costs of time spent in home 
processing. Urbanization also tends to bring an 
increase in demand for processed food, since urban 
dwellers have to purchase most of their food and 
are consequently the more ready to purchase it in 
processed form, while it increases the need for the 
preservation of perishable foods that may have to 
be brought long distances from producing to con- 
suming centers. Table III-5 indicates that between 
1953 and 1958 the value added in the world’s food, 
beverage and tobacco industries rose by more than 
a third. 

In the earliest stages, the food processing industries 
may be expected to consist mainly of the prepara- 
tion for consumption of the staple foods of which 


Figure IL-2, ~ CHANGE IN VALUE ADDED AND IN THE NUMBER OF PERSONS ENGAGED IN INDUSTRIES USING AGRICULTURAL 
AND NONAGRICULTURAL RAW MATERIALS 


(Indices, all manufacturing in 1938 == 100) 
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the diets of low-income consumers so largely con- 
sist (for example, the milling of wheat and rice). 
As consumer incomes rise, there is some shift in 
consumption toward more expensive foods such as 
meat, milk, eggs, fish, fruit and vegetables, and in- 
dustries processing these products increase in im- 
portance. At the same time, industries develop for 
the more elaborate processing of the basic foods 
(for example, bakery and confectionery). Later, the 
food industries become still further diversified to 
meet a wide range of tastes and convenience. 
Trends in the production and consumption of 
processed foodstuffs are particularly well documented 
in the United States. From 1925 to 1954 the pro- 
portion of the total food supply commercially pro- 
cessed (beyond the minimum needed for retail sale 
as fresh or raw) is estimated to have increased from 
25 to 35 percent. During this period the consump- 
tion of frozen foods increased ninefold and of canned 
foods almost threefold. These changes were found 
to be only partly explained by increasing incomes 
and urbanization; much more important were changes 
in supplies and in consumer preference, including 
technological developments and marketing changes, 
such as the increased availability of frozen foods.” 
Over the longer period 1909-58, the factory pro- 
duction (that is, excluding processing by wholesalers 
and retailers as well as in farms and households) of 
farm food products in the United States rose by 
2.6 percent a year, of which about a quarter mainly 
reflects the shift to factory processing and the in- 
creased purchases of processed relative to unpro- 
cessed food (mainly fruit and vegetables).* The 
demand for factory processing services appears to 
have increased between two and three times as fast 
as for farm food products, and the income elastic- 
ity of demand during the period 1919-58 has been 
calculated as 0.86 for food manufacturers’ services, 
0.35 percent for farm food products used in manu- 
facturing, and 0.57 for manufactured food products.** 
Table III-5 indicates that the value added in the 
world’s textile industries increased by only about 
7 percent between 1953 and 1958. For this group 
of industries, however, there has been a particularly 
rapid growth in the developing countries (28 percent). 
Before the war, the Indian subcontinent was the only 


_ ™ Marguerite C. Burke. Consmmption of processed farm foods 
in the United States. United States Department of Agriculture, 
Marketing Research Report No. 409. Washington. D.C.. 1960 

* William Hf. Waldorf. Output of factories processing farm food 
products in the United States 1909-1958, United States Depart- 
ment of Agriculture. Technical Bulletin No. 1223. Washington. 1960. 
_" William H. Waldorf. Demand for manufactured foods. manu- 
Jaciurers’ services, and farm products in food manufacturing — a 
statistical analysis. United States Department of Agriculture. Tech- 
nical Bulletin No. 1317, Washington. D.C., 1964. 
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developing country producing cotton to have a domes- 
tic textile industry. Since the war, cotton manufac- 
turing has been started ina large number of develop- 
ing countries, and several have joined India and 
Pakistan as exporters of cotton textiles, including 
China (Mainland), China (Taiwan), Hong Kong 
(whose industry was established soon after the war 
on the basis of imported raw materials), Israel, the 
Republic of Korea, Mexico and the United Arab 
Republic. Between 1951 and 1961 the number of 
spindles installed in a representative group of de- 
veloping countries is estimated to have increased by 
70 percent and of looms by more than 50 percent.* 

Jute manufacturing capacity has also expanded 
rapidly in a number of developing countries since 
the war. In addition to the long-established In- 
dian mills, a jute manufacturing industry was founded 
in Pakistan in 1951, sack factories were established 
in Burma, Thailand and a number of African coun- 
tries, and mill consumption has expanded in Argen- 
tina, Brazil and China (Taiwan). 

Among the main forest industries, the value added 
in wood products and furniture increased by about 
a fifth between 1953 and 1958, and in paper and 
paper products by somewhat more than a third, 
which was the fastest increase for any group of in- 
dustries using agricultural raw materials (Table [II-5). 
In both cases the expansion was much moore rapid 
in the developing than in the developed countries, 
especially for pulp and paper products, which in- 
creased by about 80 percent in the former group of 
countries. While the great bulk of the pulp and 
paper requirements of the developing countries are 
still imported from developed countries, a number 
of them have recently started their own production. 
Pulp and paper requirements are rising very rapidly 
in the developing countries, as a result of the in- 
creased demand for packaging materials as well as 
for newsprint. 


AGRICULTURAL PRODUCTS IN THE INDUSTRIALIZATION 
OF INDIVIDUAL COUNTRIES 


Although industries based on agricultural raw mate- 
rials now account for less than a third of the total 
value added in industry in the developed countries, 
in most cases they played a crucial role in the early 
stages of the industrialization and general eco- 
nomic development of these countries. The pro- 


* pao. Trade in agricultural commodities in the United Nations 
Development Decade. FAQ Commodity Review 1964: Special Sup- 
plement. Vol. 1, Part III. Rome. 1964. p. 52. 


duction and export of woollen textiles was the 
basis of England’s industrialization in the 16th and 
17th centuries. Textiles played a major part in the 
United States, a number of western European coun- 
tries, and Japan, largely through their pioneering 
role in the mechanization of production and the de- 
velopment of factories in place of handicraft pro- 
duction. Food processing and a wide variety of 
other industries based on agricultural raw materials 
were also of considerable importance in the earlier 
stages of economic development in these and many 
other countries that are now highly industrialized. 

In the United States, industries using agricultural 
raw materials accounted for as much as 57 percent 
of the total value of manufacturing output in 1879, 
but by 1919 this had already declined to 44 percent.* 
Later data are not strictly comparable, but the con- 
tribution of these industries to the value added in 
all manufacturing fell from about 40 percent in 1929 
to less than 30 percent in the early 1960s.* 

In Canada, flour milling and the processing of 
logs into lumber, both mainly for export, were the 
two main industries in 1851, contributing 31 per- 
cent and 13 percent respectively to the gross value 
of manufacturing output. By 1890 the share of 
flour milling had declined to 11 percent and was 
slightly exceeded by log products, while with urban- 
ization and increased incomes a number of other 
food processing industries had moved up into the 
ten leading industries. By 1900 the four leading 
industries (log products, flour milling, slaughtering 
and meat packing, and butter and cheese) were all 
based on agricultural raw materials, and together 
contributed 30 percent of manufacturing output.” 
In 1927 the movement of electric power and auto- 
mobile production into fourth and fifth place mark- 
ed the beginning of the growth in importance of 
heavy industry. Even in 1961, however, industries 
using agricultural raw materials still accounted for 
46 percent of total manufacturing output, as com- 
pared with 61 percent in 1925, and pulp and paper 
remained the leading industry.” 

Industries based on agricultural raw materials ac- 
counted for more than three quarters of the total 
value added in manufacturing in Italy during most 
of the latter part of the 19th century, with food and 
beverage industries and textiles contributing about a 


WH. Shaw. Value of commodity output since 1869. Na- 
tional Bureau of Economic Research, New York, 1947, p. 108-152. 

* United States. Statistical abstracts. 

% OJ. Firestone. Development of Canada’s economy 1850- 
1900. In Trends in American economy in the nineteenth century. 
National Bureau_of Economic Research, New York, 1960, p. 237. 

“Canada. Official yearbooks. 
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third each. During this period, textiles had the 
largest working force of any industry and contrib- 
uted substantially to export proceeds. By 1961-64 
the share of the industries using agricultural raw 
materials had fallen to 30 percent of the value added 
in manufacturing. 

Forest industries have been of particular importance 
in the Scandinavian countries. In Sweden, for ex~ 
ample, the wood and paper industries accounted for 
slightly more than a quarter of the total value of 
manufacturing production in 1896-1900, as compar- 
ed with about a third for the food processing in- 
dustries. In spite of the growth of the dairy and 
meat industries, food processing declined steadily in 
relative importance until it stabilized at about 15 
percent of the total value of manufacturing in the 
1950s. The forest industries maintained their share 
at almost a quarter of the total until the 1930s, but 
by 1959-60 this had fallen to about 15 percent.” 

A major feature of Japan’s industrialization at the 
end of the 19th century was the rapid growth of a 
modern textile industry, which partially replaced the 
long-standing handicraft production of textiles. The 
production of raw silk more than doubled between 
1883 and 1889-93, and that of cotton yarn almost 
trebled between 1893 and 1897; after 1890 the cot- 
ton textile industry was built up almost entirely on 
the basis of imported cotton. As late as 1930, the 
textile industries still accounted for more than a 
third of the total value added and about half of the 
total employment in industry, but by 1959 these 
figures had fallen to 10 percent and 18 percent re- 
spectively, and in terms of value added textiles were 
only slightly more important than the food and 
drink industries.” 

Australia and New Zealand are two of the de- 
veloped countries where industries using agricultural 
raw materials still account for a large proportion of 
industrial activity. In Australia, they contributed 
55 percent of the value added in manufacturing as 
late as 1934/35, but since the war there has been a 
rapid decline to 31 percent in 1961/62; the share of 
the food, drink and tobacco industries fell over this 
period from 33 percent to 14 percent.® 

In New Zealand, food manufacturing reached a 
peak of 53 percent of the total value of manufactur- 


Italy, Istituto centrale di statistica. Indagine statistica sullo 
sviluppo del reddito nazionale dell’ Italia dal 1861 al 1956. Rome, 
1957, p. 212-213, 216-217; Annuario statistico italiano. 

% Sweden. Statistical abstracts. 

=G.C. Allen, short economic history of modern Japan, 
‘Allen and Unwin, Revised edition London, 1962, p. 67, 72-73, 
1 


* Australia, Commonwealth Bureau of Census and Statistics, 
Production. Secondary industries 1938-39, v. 59; Quarterly 
summary of Australian statistics, March 1963, p. 17. 


ing production in 1935/36, but has since fallen rapid- 
ly to 33 percent in 1962/63. The food manufactur- 
ing industries in New Zealand are dominated by 
meat freezing and preservation, and dairy production, 
both largely for export, which constituted respectively 
15 and I1 percent of manufacturing production in 
1962/63.%* A notable feature of New Zealand’s post- 
war industrial development has been the spectacular 
growth of pulp and paper production. 

In most of the developing countries, as is clear 
from Table ITI-4, industries using agricultural raw 
materials are still responsible for a substantial por- 
tion of total industrial activity. Even though many 
of these countries are now embarking on heavy 
ndustries at a much earlier stage of their economic 
development than was the case in the countries now 
industrialized, the industries based on agricultural 
raw materials are likely for some time to come to 
account for a large share of their total industrial 
output and employment. Moreover, as indicated ear- 
lier, they have an important role in paving the way 
for the more advanced types of industry. 

Long-term statistical series on manufacturing in- 
dustry are available for very few of the developing 
countries. An exception is India, where a modern 
textile industry has been in existence since the mid- 
dle of the 19th century. The contribution of the textile 
industries to total industrial employment in the In- 
dian subcontinent reached a peak of 62 percent in 
1909 and then stabilized at around 45 percent through- 
out the interwar period.** Even in the early 1950s 
the cotton textile industry was still by far the most 
important single factory industry in India and all tex- 
tiles combined contributed more than 45 percent of 
the total capital, number of workers, gross value of 
output, and value added in factory industries.* Since 
the war India has become one of the world’s inajor 
exporters of cotton textiles. 

Two recent examples of the contribution to eco- 
nomic development of industries using agricultural 
raw materials are of particular interest. In China 
(Taiwan), although sugar production has not ex- 
panded for ten years or so, the sugar industry has 
had a steadily increasing effect on the economy through 
the establishment of new industries using by-products, 
including the manufacture of alcohol and yeast from 
molasses, the use of molasses in the manufacture of 
monosodium glutamate, and the manufacture from 


New Zealand. Official yearbooks. 

°8 Statistics of British India for 1911-12 and preceding years. 
Calcutta, 1913, p. 6-39; Sratistical abstract relating to British India. 
1927-28 to 1936-37. Delhi, 1939, p. 504-511. 

°° Summary of Census of Indian Manufacturers 1948-52. Sup- 
plement to Indian Trade Journal, 25 June 1955, p. 16-19, 24-27. 
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sugar waste of bagasse board and particle board for 
export. The sugar industry has also been a factor 
in the rapid expansion of the canning industry, 
which has made possible the export of large quan- 
tities of fruits and vegetables. Exports of canned 
foods increased more than sixfold between 1957 and 
1963, and their share in the total value of exports 
rose from 3 percent to 9 percent. The canning 
industry was originally based on canned pineapple, 
but there are now about 200 canneries producing a 
wide variety of products, while canned mushrooms, 
the production of which was begun only in 1957, 
have since 1963 been a larger export earner than 
canned pineapple. Because the canning industry is 
highly labor intensive, it has also helped to alleviate 
the employment problem.” 

The rise of the fish-meal industry in Peru in re- 
cent years is especially noteworthy. Production of 
fish meal. increased from 31,000 tons in 1956 to 1.5 
million tons in 1964 (equivalent to nearly 9 million 
tons of fish), when Peru accounted for about half 
of the world output. The associated increase in the 
fish catch took the country from 26th place among 
world fish producers in 1956 to first place only nine 
years later. Almost all of the fish meal is exported, 
and by 1964 fish and fishery products had become 
Peru’s most valuable export. The number of fish- 
meal plants rose from only 27 in 1956, with an an- 
nual capacity of less than 1 million tons of raw 
material, to 168 in 1964, with a capacity of over 
20 million tons, while more than 100 plants also 
produced fish oil as a by-product. Since then, there 
has been some consolidation in the industry, as a 
result of which the number of plants has decreased 
and their average capacity increased. 


FOREIGN EXCHANGE BARNINGS 


An important potential contribution to economic 
development of industries using agricultural raw 
materials is the earning and saving of foreign ex- 
change. When a product formerly exported in raw 
form Is processed before export, or when a processed 
commodity previously imported is produced locally, 
a country can obtain for itself the value added that 
formerly accrued elsewhere. Not all of this value 
added, however, amounts to a net gain in foreign 
exchange. 

Because of the need to import all except the sim- 
plest processing equipment from developed countries, 


“7 United Nations ECAFE. Op. cit., p. 138-139. 


Tasce III-6. - CHANGES IN EXPORTS OF SELECTED AGRICULTURAL PRODUCTS FROM DEVELOPING COUNTRIES 


FORM, 1953-55 To 1962-63 


IN RAW AND PROCESSED 


Value of expores in 1962-63 Percentage in processed 
(current prices) form 
Processed products — sonnet evnnenceesnn nen Raw produces 
Processed Raw Processed Raw 1953-55 1962-63 
. Million U.S.S 2...) Index 1953-55 = 100.1...... Percent ...... 

Foop propucts 
Wheat flour .. 10 177 34 51 8 5 Wheat 
Vegetable oils .. 295 739 111 149 35 29 Oilseeds 
Cocoa ProductS ci... cece cece eee ete eae 38 432 157 79 4 8 Cocoa beans 

Total coc ccc ee ees 343 1 348 108 97 19 20 
FIBERS AND RUBBER 
Cotton manufactures oo. ccc eee e eee eee etree 345 1 085 136 90 17 24 Raw cotton 
Wool manufactures ..... ccc cece eee eee eee 70 245 111 82 17 22 Raw wool 
Jute manufactures! 20... ccc c cece eee eens 444 162 173 93 59 73 Raw jute? 
Hard fiber manufactures * 20 106 163 148 14 16 Hard fibers * 
Rubber manufactures? ...... ccc cece eee eee eee 16 1 060 2.03 99 1 2 Natural rubber * 

Total cocci ccc ccc ete 895 2 657 151 9% 17 25 
FOREST PRODUCTS * 
Sawnwood 171 i § 129 i 
Panels 97 399 605 333 59 4h Roundwood 
Pulp and paper 48 \ i 205 \ 

Total cocci ccc ccc cece cece eens 316 399 183 333 59 4h 

GRAND TOTAL cece cece eee eee 1 554 4 404 143 102 20 26 


Nore: Most data refer to major exporters. 


Exports from China (Mainland) are excluded. 


+ 1953-55 to 1963. ~ *1953-55 to 1959-61. — * 1953-56 to 1962-63. ~ +1956 to 1962-63. 


there is usually a high import content in the capital 
costs of industries using agricultural raw materials in 
developing countries (and equally those using non- 
agricultural raw materials).* Some of the current 
inputs for agricultural processing industries also have 
to be imported at present by most developing coun- 
tries. Containers provide a good example. In most 
developing countries not only cans but even labels 
and sealing materials are imported. Thus the im- 
port content of meat canning costs is estimated at 
about 13 percent in Paraguay and 20 to 30 percent 
in some African countries.** Other inputs that 
have to be imported by most developing countries 
include the chemicals and dyes used in textile man- 
ufacture, fabric for tire manufacture, and tanning 
agents. 

Nevertheless, the processing of agricultural prod- 
ucts either for export or for import substitution 
generally brings a net gain in foreign exchange. It 
may be estimated for example that, for every dol- 


3¢ An exception is the fish-meal industry in Peru, for which a 
large part of the necessary plant and equipment is now produced 
locally, although imports were necessary in the early stages of the 
industry’s development. 

* Fao. Op. cit., p. 8. 
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lar’s worth of jute exported in manufactured form 
instead of raw, Pakistan earns an extra dollar in 
foreign exchange. Similarly, in the Mexican cordage 
industry the net gain is about 50 U.S. cents, and in 
cotton textiles in Pakistan 85 cents. Every dollar’s 
worth of carpet wool manufactured before export 
can earn as much as $2.5 to $3 of foreign exchange.” 

Increased exports of processed agricultural prod- 
ucts were in fact singled out by the United Nations 
Conference on Trade and Development as one of the 
main ways of increasing the foreign exchange carn- 
ings of the developing countries. At present only 
a small proportion of the agricultural exports of 
these countries 1s shipped in processed form. For 
the products included in Table ITI-6 the figure is 
only about a quarter.** Much of the remainder 
undergoes some processing on reaching the import- 
ing country, especially the mdustrialized countries 
of western Europe and North America. In many 
cases agricultural products are re-exported after 


rao. Op. cit. . : 

* Fishery products, which are not included in the table, consti- 
tute an important exception, Because of their highly perishable 
nature, they are almost entirely exported in processed form. 


processing in these countries, Sometimes even to 
the country that originally exported the raw 
product. 

For a group of the major processed agricultural 
commodities it is estimated that the value of ex- 
ports from developing to developed countries in 
1959-61 was U.S. $1,348 million, as compared with 
$1,757 million for the developing countries’ imports 
of these commodities from developed countries.” 
The biggest deficits were for pulp and paper, cotton 
manufactures, and rubber manufactures, 

Forest products provide a good example of the 
pattern whereby developing countries export prod- 
ucts in raw form while importing some of the same 
products in processed form for their own domestic 
consumption. In 1959-61, unprocessed roundwood 
constituted 54 percent of these countries’ total forest 
product exports, sawnwood and plywood 41 per- 
cent, and pulp and paper products 5 percent. For 
imports the position was completely reversed, with 
roundwood 6 percent, sawnwood and plywood 28 
percent, and pulp and paper products 66 percent.® 

In the last few years, exports of many processed 
agricultural products from the developing countries 
have increased rapidly. Over the period of roughly 


REVIEW OF INDIVIDUAL INDUSTRIES 


Some of the industries using agricultural raw ma- 
terials will now be reviewed jn more detail. In 
addition to the macroeconomic aspects, an attempt 
will be made to indicate, on the basis of practical 
experience, the key factors involved for individual 
industries or groups of industries in the successful 
establishment and operation of un economically 
eflicient enterprise, especially in the conditions pre- 
vailing in the developing countries. Where possible, 
information is included on such factors as the size and 
location of plant, technological aspects, costs, and the 
managerial and other skills required. Some of these 


questions are taken up again in the discussion of 


feasibility studies in the final section of this study. 

It is not possible to cover in detail each of the 
many industries using agricultural raw materials. 
Those that have been selected for illustrative purposes 


. FAO, On. cit, p. 97, 
FAQ. Prospects for expanding forest products exports from 
developing countries. (Mimeographed). Rome, 1964, ‘p, 2 


a deende from 1953-55 to 1962-63, the total value 
of their exports of the processed products shown in 
Table III-6 rose by more than 40 percent. This is 
about 20 times as fast as the increase in their exports 
of the same products in unprocessed form. As 
noted above, however, the increase in net foreign 
exchange earnings would have been smaller to the 
extent that the processing industries involved foreign 
exchange costs. 

The value of exports of fiber and rubber manufac- 
tures rose by about 50 percent, apparently at the 
expense of exports of the raw product. Exports of 
processed forest products rose by more than 80 per- 
cent, but because of an even more rapid increase in 
roundwood exports there was a fall in the share of 
processed products in the total. The growth was 
slowest in the case of food products, for which the 
share of processed products is also lowest at about 
20 percent. For both wheat and vegetable oils 
the more rapid increase was in exports of the raw 
product. 

The problems involved in obtaining further in- 
creases in the developing countries’ foreign exchange 
earnings from processed agricultural products are 
discussed in the final section of this study. 


USING AGRICULTURAL RAW MATERIALS 
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are those for which FAO has made case studies or has 
accumulated substantial practical experience in its 
operational work. They cover a wide range, how- 
ever, from the Improvement of primitive fish smoking 
and coir fiber processing on the one hand, to large- 
scale modern industries such as flour milling and 
pulp and paper manufacture on the other. 


Food industries 


Similarly, technological aspects can only be brief- 
ly mentioned. Before beginning a review of the 
food industries on a commodity basis, however, it 
is useful to look briefly at some of the main techno- 
logical processes und some of the more recent 
developments in food technology that are common 
to a large number of products. This applies par- 
ticularly to the technology of food preservation; 
other aspects will be mentioned in the sections on 
individual industries. 


PROGRESS IN THE TECHNOLOGY OF FOOD PRESERVATION 


Dehydration 


In dehydration, the water content of a food is 
reduced to such an extent that enzymes are unable 
to act and micro-organisms are unable to grow. 
Deterioration due to other factors is also usually 
retarded by a low moisture content. Quality (in- 
cluding the ease of rehydration), consumer demand, 
cost, and storage behavior are the major factors de- 
termining the usefulness of dehydrated products 
and, therefore, the choice of the method of pres- 
ervation used for a given product. Where the cli- 
mate is suitable, sun-drying is an inexpensive meth- 
od. Some fruits, like peaches, apricots, figs, dates 
and various raisin grapes, are still sun-dried on a 
large scale, but even with these products there is a 
tendency to use more controllable artificial means 
of dehydration. Drying is particularly important for 
the preservation of milk protein in dried skim milk. 

Artificial drying methods include the use of cabinet 
dryers, kiln dryers or evaporators, tunnel dryers, 
vacuum shelf dryers, drum dryers, rotary dryers 
and spray dryers. Freeze drying is a method that 
has been considerably developed in recent years; 
damage to color, flavor, and texture is low but 
it is still an expensive procedure and is there- 
fore used mostly for specialty products or impor- 
tant ingredients of dehydrated soup mixes, ete. Foam- 
mat drying is another recent development, involv- 
ing making a foam by whipping air or an_ inert 
gas into a concentrated foodstuff in the presence of 
an edible foam stabilizer and drying the foam; the 
flavor and color of foam-mat dried products are supe- 
rior to those dried by other methods, but the process 
is limited to liquids and concentrates. 


Salting and fermentation 


These too are relatively inexpensive methods of 
preservation. Although salt has been used in food 
preservation for hundreds of years, its action is 
not clearly understood. Whatever may be the mech- 
anism of salt action, the fact remains that, especial- 
ly in combination with acids, it has a selective action 
on micro-organisms. This effect is extensively used 
in the manufacture of pickles, sauerkraut, and many 
other products. There is little doubt that most 
fermented foods were discovered by accident and 
there seems to be even more uncertainty concern- 
ing the mechanisms involved in their production. A 
number of chemical preservatives are used for a 
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variety. of products, but the possibility of their mask- 
ing the unsafe condition of the food has obliged the 
public health services in various countries to con- 
trol their use in a drastic manner. Similarly, even 
though the use of antibiotics could theoretically be 
effective for the control of the spoilage agents of 
foods, the health authorities have objected to their 
utilization owing to various secondary effects. 


Canning 


The principle of preservation of foods in hermet- 
ically sealed containers rests on the destruction by 
heat of the micro-organisms that cause spoilage, 
and the use of a closed container to prevent rein- 
fection. Suitable containers may be made of met- 
al, glass, plastics, or other materials. While prop- 
erly prepared canned food will keep indefinitely, 
deterioration of quality and nutritive value will oc- 
cur during the prolonged storage of many products. 
The aseptic canning of foods that have been steril- 
ized by a high-temperature, short-time process is 
receiving a great deal of attention in several coun- 
tries. This minimizes the heat damage that accom- 
panies traditional long-time processing of food, and 
it is also suitable for large containers. 


Freezing 


In the developed countries there has been a rap- 
id expansion of freezing in recent years, but in 
developing countries its use is still limited by its 
high cost. Whereas cold storage will only retard 
the main detrimental changes in foods, freezing 
will often slow them down to such an extent as to 
allow prolonged storage of the product. However, 
the inactivation of some of the enzymes by blanch- 
ing is often necessary before freezing. As far as 
flavor, odor and color are concerned, the changes 
caused by freezing are usually less marked than 
when the same foods are canned. Syruping or mix- 
ing with sugar is used with many fruits in order to 
assure better quality in the frozen product. 

There are three main direct-contact freezing meth- 
ods, with many variations: freezing in still air, 
blast freezing and immersion freezing. There are 
also several indirect-contact methods, including the 
muitiple-plate freezer. New techniques are con- 
stantly proposed to meet special product require- 
ments and to attain greater economy. Among 
these, mention may be made of dehydrofreezing, 
in which the product is partially dehydrated before 


or during freezing. This procedure has certain 
advantages over both dehydration and freezing, but 
its practical possibilities are at present limited by 
its high cost. 


Irradiation 


The principles of preserving foods by exposing 
them to ionizing radiations are now fairly well under- 
stood. They are based mainly on three modes of 
action: physiological effects, such as the prevention 
of sprouting of potatoes and onions; inhibiting the 
growth of micro-organisms or destroying them al- 
together; and the killing or sterilization of insects, 
leading to considerable possibilities for food disin- 
festation. Among the products showing the most 
promising possibilities are potatoes, dehydrated fruits, 
fresh fruits, marine products, meat and meat prod- 
ucts. 


WHEAT “4 


In recent years there has been a rapid and wide- 
spread increase in modern flour mills in developing 
countries, both those which produce their own wheat 
and those which depend almost entirely on imports, 
in order to meet the sharply increasing consumption 
of flour associated with higher incomes and urban- 
ization. In wheat-producing countries, primitive 
mills (generally cottage-sized units using stone grind- 
ers) account for a large share of total milling ca- 
pacity, for example, 20 to 40 percent in Algeria, Bra- 
zil, Lebanon and Turkey, 60 to 75 percent in Mo- 
rocco, Pakistan and the United Arab Republic, 
and as much as 85 percent in India and Iran. More- 
over, the predominant type of modern commercial 
mill in these countries is a relatively small or me- 
dium-sized unit (with an annual capacity of up to 
30,000 tons of wheat), serving the requirements of 
rising but often localized wheat production and re- 
flecting the general shortage of transport and stor- 
age facilities in many developing countries. For 
such reasons a number of governments (as in Bra- 
zil, Ecuador and India) have encouraged the continu- 
ing existence of small units. In nonwheat-produc- 
ing areas, on the other hand, not only are primi- 
tive mills virtually nonexistent but the typical mills 
constructed in recent years have been comparatively 


‘tpao has recently carried out a preliminary survey of modern 
wheat flour milling in developing countries, on which the present 
account is largely based. See Economic survey of modern_flour 
mills in developing countries and some policy implications, FAo Group 
on Grains, ccp: Gr 66/7, Rome, January 1964 (based on replies 
to questionnaires). 
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large units (with an annual capacity of more than 
165,000 tons of wheat in Nigeria and Senegal, for 
example) which, because of the different supply con- 
ditions and the relatively late start of the industry, 
have been in a better position to make use of the 
economies of scale inherent in the production and 
marketing of flour. 

The degree of utilization of the existing milling 
capacity varies greatly from country to country. 
The problem of surplus capacity is less acute and 
less general in developing than in developed countries, 
and where it exists the reasons are different. In 
most developed countries there is substantial excess 
capacity, primarily as a result of demand factors 
such as the declining commercial export outlets for 
flour. In the developing countries with excess ca- 
pacity, this reflects mainly difficulties which inter- 
rupt the flow of wheat for milling, such as the scar- 
city of foreign exchange, import restrictions, the lack 
of working capital and of transport facilities, and 
the high cost of unloading wheat at the ports. 

In most developing countries, the larger and more 
modern mills appear to be working near to capacity, 
while the underutilized element tends to be concentrat- 
ed among relatively small and obsolete mills, many 
of which are in need of modernization and amalga- 
mation into larger units. In a number of these 
countries (including Lebanon, Sudan, Turkey, Uganda, 
the United Arab Republic, and possibly India) the 
overall milling capacity is extended to the point of 
necessitating new constructions in the near future. 

Both the capital outlay and the operating costs of 
modern mills tn developing countries decline per 
unit of output the larger the size of the mill and 
its scale of operation. For instance, the total ex- 
penditure on buildings, land and equipment per 
metric ton of wheat tends to be nearly twice as high 
for relatively small mills in Colombia and Costa 
Rica, with a daily capacity of 25 metric tons of 
wheat, as in large mills in Ghana and Sudan, 
with a capacity of over 200 tons (Table III-7). Sim- 
ilarly, the operating expenses (excluding the cost of 
wheat, which is by far the largest item) in a large 
and fully utilized mill in Sudan are a third to a half 
of those in smaller or less fully utilized mills in some 
other developing countries (Table IfT-8). These data 
are in line with the situation in developed countries. 
Sample figures for western Europe indicate that con- 
struction costs per ton of milling capacity per 24 
hours decline from U.S. $19,000 to $5,000 as ca- 
pacity rises from under 10 to over 200 tons per 24 
hours; over the same range of capacities operating 


Taste IL-7. — Estimate oF CAPITAL OUTLAY FOR MODERN FLOUR 
MILLS IN SELECTED DEVELOPING COUNTRIES 


Cost of 
Capacity Total buildings, land 
(wheat cost of jand equipment 
Yoar input per | buildings, |per metric ton 
24-hour | land and of daily 
day) equipment, capacity of 
wheat 
a Me fr i TTI ss d - 
erie LOUSAI 
fons we. U.S.S 
Philippines ........-.4.- see 167.0 | 3124.7 18 711 
Venezuela: | ........... 1962 270.0 3 777.8 13 992 
Noles eee 1962 90.0 | 1 157.2 12 858 
Costa Rica? ............ 1962 24.5 321.9 13 134 
Colombia ..........006- oe 24.0 300.0 12 500 
El Salvador. 1961 128.0 | 1 580.0 12 344 
Morocco wo... see e eee eee 1964 see ... 19 880t011 860 
Nicaragua*: | .......... 1965 74.4 614.3 8 257 
| es 1965 61.6 571.4 9 276 
Ethiopia ........ ce eee eee see 60.0 see 8 000 
Ghana .o.ceee cece eee ee 1965 210.0} 1 400.0 6 667 
Sudan ........e cece ee eee 1962 240.0; 1 511.9 6 299 
Source: FAO. Economic survey of modern flour mills in develop- 


ing countries and some policy implications. Rome. 


1 Figures refer to government mill which closed down in 1962. — 
* Preliminary calculation for 2 new mills. 


costs fall from $30-40 to $11-14 per ton of grain 
milled. The absolute level of costs per ton of wheat 
for mills of a given size also appears to be roughly 
comparable as between developing and developed 
countries, in the case of both capital and operating 
costs. 

By-products of milling (mostly bran) account for 
20 to 30 percent of the total volume of wheat milled 
in developing countries, and their utilization is there- 
fore a major factor in the economics of the industry. 
Generally, however, this does not appear to have 


been a problem as the by-products find their way 
in most cases into animal feeding at home or into 
exports, mainly to developed countries. In fact, 
some developing countries appear to have built up 
a profitable and rapidiy growing export trade in 
milling offals, while in a number of countries the 
by-products of milling have given rise to the establish- 
ment of local compound feed plants. 

Modern mills are capital-intensive, labor-saving 


enterprises. Initial capital costs range from at 
least one million to many millions of dollars. Man- 


power requirements are relatively modest, particu- 
larly for unskilled labor, and are estimated to amount 
to only 0.5 to 1 man per ton capacity per 24 hours, 
depending on the degree of mechanization of the 
storage of grain and finished products. Neverthe- 
less, their indirect effects on employment can be 
significant, in that milling operations give rise to a 
variety of food processing industries, such as bak- 
eries and the production of cakes, pastry, biscuits 
and pasta. A particularly striking example is Nigeria, 
where there are now about 3,000 bakeries, including 
one employing 220 persons. 

Flour production in developing countries tends 
to be a costly undertaking, compared with the price 
of flour available on international markets. This, 
however, as already indicated, does not appear to 
be due to higher milling costs in developing coun- 
tries, but may rather reflect the high cost of wheat 
production and the poorly developed infrastructure 
of basic services (especially port and storage facil- 
ities), as well as the policy of subsidizing flour 


TaBLE LI[-8. - EsTiMATED OPERATING COSTS OF MILLING 1 METRIC TON OF WHEAT IN SELECTED DEVELOPING COUNTRIES 


Chile Peru Costa Rica Guatemala Venezuela Senegal Sudan 
(1964) (1963) (1962) (1964) (1962) (1964) (1963) 
ULS.S % U.S.8 % USS % | uss | %} uss | % | uss | % | uss | % 
a al en - ee nn eo a es . 
(1) Cost of wheat ............. 54.64 74 96.10 82. 95.44 76 114.78 90 95.22 82 72.92 75 79.07 88 
(2) Variable costs! ...........4- 16.74 23 17.22 15 13.12 11 3.35 3 . | 7.96 9 
(3) Fixed costs*® ............... 2.01 3 3.84 3 16.57 43 9.85 7 2.38 3 
(4) Subcocal (2) + (3) vecccece ee 18.75| 26|  21.06| 18) 29.69| 24) 13.20} 10) 21.16; 18| 24.31) 25| 10.34] 12 
TOTAL EXPENSES ......- 73.29 100 117.16 100 125.12 100 127.99 100 116.38 100 97.23 100 89.44 100 
Less value of by-products ...... 4.24 6 “1.71 10 16.34 13 12.69 10 19.22 17 6.08 6 4.92 2 
ACTUAL Cost 
(adjusted for value of by-products) 69.15 94 105.45 90 108.78 87 115.30 90 97.16 83 91.15 94 87.48 98 
Source: Fao. Economic survey of modern flonr mills in developing countries and some policy tinplications. Rome. 


* Fuel and power, repairs and maintenance, 
on capital, insurance, taxes, interest on loans. 
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wages (temporary workers) and social security, selling expenses. - * Depreciation, interest 
wages (permanent staff) and social security. - * Rough estimate. 


exports practiced by developed countries. Notwith- 
standing the high cost of locally produced flour, the 
balance of economic advantage may still favor mill- 
ing activities in developing countries, depending on 
the importance of other objectives such as the sav- 
ing of foreign exchange, the absence of equally at- 
tractive alternative investment opportunities for pri- 
vate capital of both domestic and foreign origin, and 
the fact that wheat can be transported more cheaply 
than flour and can be more readily stored in tropical 
conditions. 

The basic economic problem of milling industries 
in developing countries which produce wheat is to 
encourage the modernization of obsolete primitive 
mills, or the establishment of new mills in areas of 
new production, without adding to the excess ca- 
pacity of the industry asa whole. For other countries 
which depend on imports of flour, the question is 
whether the direct and indirect benefits of establish- 
ing local flour mills offset the costs involved. 

Finally, mention may be made of some recent 
developments in the technology of wheat utilization. 
The development of turbo milling or air-classification 
of flour has made possible the separation of flour 
into fractions of different protein content by means 
of a vortex classifier using centrifugal force in an 
air medium. Flours prepared by turbo milling may 
be enriched with amino acids and vitamins to pro- 
duce high protein food suitable for infant and child 
feeding. Interesting possibilities are also opened 
up by mechanical dough development, whereby me- 
chanical energy is used within a mass of dough to 
bring about within a few minutes structural changes 
that would normally require several hours of fer- 
mentation. 


RICE 


A recent survey of 32 countries carried out by 
FAO “ indicates that the basic cconomic structure of 
rice-milling industries varies greatly from country 
to country. The available equipment ranges from 
crude hand implements or small-scale village units 
to highly complex and capital-intensive processing 
factories. Mechanical milling (which includes the 
small-scale village huller) is spreading, and probably 
more than half the world’s rice supply is now process- 
ed in this way. Yet the traditional hand-pounding 
by pestle and mortar is still the more important 
method in many countries. For example, in Pak- 


“ao. FAO rice report 1965. Rome. 1965, p, 26-32. 
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tact with growers. 


istan about 75 percent of the crop is hand-pounded, 
in Indonesia 60 percent, and in India 50 percent, 
while in Africa frequently less than a tenth is me- 
chanically milled. In contrast, hand-pounding is 
comparatively rare nowadays among the Asian ex- 
porters (1 percent in Thailand, 8 percent in Burma 
and the Republic of Viet-Nam) as well as Latin 
American countries. 

The average capacity of the mills was found to 
range from only 200 kilograms per hour in Japan 
and the Republic of Viet-Nam to as much as 3 tons 
in China (Taiwan) and Morocco. The great ma- 
jority of mills are located in villages or on farms in 
the rice-producing and -consuming areas. In such 
areas, smaller mills generally possess economic ad-~ 
vantages over larger ones. They are situated close 
to the source of raw materials and have closer con- 
Their overhead costs are lower 
since their organization is simple and requires less 
skilled manpower. They are not so dependent, 
therefore, on a continuity of supply. The larger 
mills at the ports are vulnerable to a long-term 
trend toward decentralization which seems bound 
to occur when inland transport becomes easier and 
as farmers market more of their crop. This trend 
can be seen in Thailand, where today 80 percent of 
the export rice (a third of the total crop) is milled 
up-country and shipped as milled rice to Bangkok; 
this is a complete reversal of the earlier position 
and reflects the rapid spread of rice-milling facilities 
in rural areas. A unique pattern exists in Japan, 
where husking (carried out on the farms) is separat- 
ed from the polishing and removal of bran layers 
(effected at the retail stage). 

Underutilization of rice-milling capacity is wide- 
spread. The FAO surveys have indicated that the 
mills in most Far Eastern countries operate for only 
about six months or less in any year: the utilization 
tends to be greater in importing countries such as 
Ceylon and Malaysia (average 7 to 8 months used) 
than in exporters like Burma and Thailand (5 to 
6 months used). With some exceptions such as 
Cuba and Madagascar, there is less underutilization 
outside the Far East. However, it is to be doubted 
whether such data alone can conclusively demon- 
strate a real excess of usable milling capacity on eco- 
nomic grounds; and, if they do, whether they pro- 
vide a case for reducing capacity rather than for 
action to reduce bottlenecks on the supply side. 

There has, no doubt, been an overexpansion of 
rice milling in some areas because there is little 
other industry in which private capital can be prof- 


itably invested. There are also problems arising 
from the shifting patterns of demand due to rapid 
urbanization. But, equally, some of today’s appar- 
ent excess capacity is of a transitional nature, hav- 
ing been caused by the spread of more advanced or 
larger scale machinery before traditional mills have 
een. closed down, or before the establishment of 
complementary facilities in the form of storage or 
communications, which would be needed to make 
the new mills fully efficient. 

Overcapacity or underutilization may be concen- 
trated in small and obsolete plants: this should not 
obscure the fact that there is a great need in many 
developing countries for the systematic moderniza- 
tion and replacement of existing mills. It is, in- 
deed, for this reason that most countries follow a 
twin policy of simultaneously limiting the spread 
of new mills, while encouraging the existing mills to 
renovate their equipment. 

In India, for example, government policy was to 
protect the hand-pounding industry, which gives 
more nutritious undermilled rice and provides 10 
times more employment for the same quantity 
processed. However, the mills play sucha crucial role 
in the marketing and distribution of rice that the 
Government has now decided to try to dominate 
the industry by establishing a large number of pub- 
licly owned modern mills during the fourth plan. 
In many countries, for example in the Republic of 
Korea, the processing facilities are very small and 
requice modernization, but the Government prohib- 
its new construction because the present capacity 
is considered excessive. Similarly, Madagascar is 
closing down several of its obsolete rice mills, even 
though production is rising. At the same time, 
‘Ceylon wishes to erect more moder types of mill 
but lacks the capital resources, and Burma is estab- 
lishing a number of modern mills. 

The capital costs of new equipment can be esti- 
mated with some precision. In the Far East they 
range very widely: from the inexpensive pestle and 
mortar made of wood to U.S. $560-720 for a sim- 
ple huller-type mill with a capacity of 250 kilograms 
per hour; or for power-driven mills proper, from 
$2,000 for a small-scale polisher mill (500 kilograms 
per hour) to $8,000 for a Japanese-type self-contained 
mill (1 ton per hour), and $120,000 for a large-scale 
European mill (Annex Table 16). 

It is much more difficult to find representative fig- 
ures of the operating costs of existing equipment 
under local conditions. These will depend on the 
services rendered by millers, the extent to which 
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the machinery is used to its full capacity, the type 
of mill and its scale of operation. It also depends 
on such factors as local costs of power and labor, 
the milling qualities of the varieties of paddy grown, 
and the way in which by-products are disposed of. 
Nevertheless, the cost data collected by FAo, though 
incomplete, are in line with the generally accepted 
estimates for new machines. Among the larger 
producing countries, the full charge for milling, 
cleaning, husking, whitening and polishing ranged 
between 3 percent and 5 percent of the price which 
the consumer pays for his milled rice, or about 
$4 to $7 per ton. Comparable data for developed 
countries are not available. Operating costs are 
reported to range between 10 and 15 percent of the 
retail price in the United States and Australia ($20 
or more per ton) but these figures usually include a 
range of additional services such as drying and pack- 
aging. 

Medium- or large-scale mills are only justified 
when there is enough concentration of paddy pro- 
duction to keep a large installation running through- 
out the year. The establishment of such mills 
usually involves high capital investment but there 
are no great technical problems. From the techno- 
logical viewpoint, modern milling facilities are of 
great advantage, especially if they have paddy dry- 
ing and storage facilities so that the moisture level 
of the paddy can be adjusted when necessary, thus 
reducing the amount of broken grains. Further- 
more, such mills can separate the bran from husk 
and brokens so that this valuable by-product can 
be further utilized.” 


SUGAR 


Next to the milling of the staple grains, sugar 
manufacture is generally the largest food industry 
in developing countries. Most of these countries 
have substantially increased their production of sug- 
arcane (sugar beet in a few countries) in recent 
years, but many of them depend at least partly on 
imports to meet the rapid increase in the domestic 
consumption of sugar. 

Most of the developed importing countries import 
raw sugar, as do those of the developing countries 
that have their own sugar refineries. Bulk handling, 
which lowers costs, is possible with raw sugar, while 
the importing countries prefer to use their own 


For details on technical aspects of rice processing, see FAO. 
Equipment for the processing of rice. _ Agricultural development 
paper No. 27, Rome, 1953; eao. Illustrated glossary of rice 
processing machines. Rome, 1957. 


factory capacity for refining (the economic size of 
a refinery is much larger than for a factory pro- 
ducing raw sugar). 

During the postwar period there has been a trend 
toward increasing concentration in the sugar in- 
dustry. For example, the number of sugar mills 
in Mauritius has decreased from 49 in 1937 with 
an average production of 7,900 tons of sugar per 
year to 23 in 1961/62 with an average annual ca- 
pacity of 24,000 tons. This concentration is the 
result of economies of scale, as well as the difficul- 
tics of producing first quality sugar in smaller mills. 

Nevertheless, small-scale sugar mills remain im- 
portant to supply the local population with sugar 
where the establishment of a modern sugar industry 
is not economic. These small-scale mills produce 
noncentrifugal sugar (gur or jaggery). While the 
quality of the product is inferior to that of centrifugal 
sugar, it is still consumed in many areas. The es- 
sential difference between the two processes is that, 
in the production of centrifugal sugar, the juice is 
concentrated under vacuum and thus at a much 
lower temperature, and that crystals and molasses 
are separated in centrifuges. The equipment need- 
ed for noncentrifugal production is very limited and 
its operation requires little skill. Apart from the 
low capital requirements, the major saving is in the 
transport of cane. A problem is the difficulty of 
storing the product because of its high moisture 
content. 

A modern sugar factory, with its expensive equip- 
ment, is generally only economic for capacities of 
2,000 to 4,000 tons of cane per day, depending on 
the price of sugar. This requires adequate facilities 
and organization for the transport of cane to the 
factory since, if processing is too long delayed, the 
sugar turns into a form (invert sugar) that does not 
crystallize and is unsuitable for refining, and some of 
the sugar content is lost. In some developing coun- 
tries, however, large-scale schemes, integrating raw 
material production and processing, have been 
successfully established in recent years, sometimes 
in irrigated areas. 

From a technical point of view, the sugar industry 
is an old industry, as the basic principles of modern 
sugar manufacture, such as extraction by a mill- 
train, clarification methods, use of filter presses, 
multiple effect evaporation, sugar boiling in vacuum, 
etc., were invented Iong ago. Machinery is, of 
course, steadily being made more efficient, with a 
general trend to make all processes continuous. In 
the chemical field, the modern plastic ion-exchangers 
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make possible the removal of Na and K cations so 
that the proportion of molasses is sharply reduced. 

Sugar manufacture gives rise to a great number 
of by-product industries, including alcohol from 
molasses, cattle feed from sliced beet as well as 
molasses, and pulp and paper and particle board 
from crushed cane (bagasse).‘7 It also provides an 
essential ingredient for many other manufacturing 
processes, including confectionery, preserves, fruit 
canning and the production of fruit juices and soft 
drinks. 


OILSEEDS 


The processing of oilsceds (following such opera- 
tions as shelling and drying) is a technically simple 
process of extraction of the oil by pressure or by 
the use of solvents and its subsequent refining if 
meant for human consumption. More advanced 
forms of processing include the improving of the 
oilcake for human consumption, but this is not yet 
commercially important. Oils (and fats such as 
tallow) are also the nain ingredients in the manufac- 
ture of soap and of margarine. 

When oilseeds are to provide food or feedstuffs 
for local consumption, they must normally be 
processed within the producing area, and there 
are in fact substantial oilseed crushing industries in 
developing countries such as Ceylon, India and 
Indonesia, where there is a large domestic de- 
mand for vegetable oils; in some of these countries, 
goods manufactured from vegetable oils arc also 
produced, including, soap, margarine and vanaspati 
(vegetable ghee). Processing has also developed in 
a number of primarily exporting countries, including 
Senegal, Nigeria (where in addition to a consid- 
erable expansion of groundnut crushing capacity 
in the Northern Region, a palm kernel crushing 
mill has recently been established in the Western 
Region), and the Philippines. 

In the developing countries, there are, however, 
a number of problems encountered in processing 
more of the oilseeds that are destined for export. 
There is keen competition from industries in im- 
porting countries which are protected by tariffs 
on processed imports, and are also in a better po- 
sition to offset the effects of unstable world market 
prices (by blending or switching between different 


“In the siting of new sugar plantations and mills, the possibility 
of establishing an integrated operation with pulp and paper de- 
serves careful consideration. 


kinds of seeds)* than processors in developing ex- 
porting countries. Capital requirements are substan- 
tial, while a high level of technical and organizational 
skill in management is also needed. 

Apart from the potential increase in export in- 
come, processing in the exporting country appears 
to have several other advantages. It provides more 
flexibility in choice of markets, so that the oil and 
the cake may be shipped to different markets. It 
allows the establishment of associated industries, 
particularly soap and margarine, based in large 
part on local raw materials. Furthermore, the avail- 
ability of oilcake is useful in the development of 
a livestock industry. 

Other factors determining the advisability of the 
developing countries processing more of their oil- 
seeds for export include the comparative costs of 
processing in producing as against importing coun- 
The ex- 
tent to which oilseeds are processed in developing 
countries has been determined to a great extent by 
government policies. Ceylon has long had export 
duties on copra and its products at rates favoring 
the export of oil. In Senegal, where about half of 
groundnut exports are now in the form of oil and 
cake, crushing was begun during the war, and 
prices and markets were subsequently guaranteed by 
France. India virtually banned the export of oil- 
seeds in the early 1950s, and the export of linseed 
was also banned in Argentina. 

The value added by oilseed crushing appears gen- 
erally to be relatively small. The crushing margin 
(the difference between the market price of the oil- 
secd and the returns from the sale of the products) 
is often only $15 per ton or even less which, in the 
case of groundnuts for instance, would be little 
more than 10 percent of the value of the products. 


tries and rates of return on investments.” 


FRUIT AND VEGETABLES 


The demand for processed fruit and vegetables is 
very largely in the high-income developed countries. 
In most developing countries there is still ample 
scope for expanded consumption of fresh fruit and 


‘S Because of hydrogenation (which raises the melting point 
of oils) and improvements in refining, there is a high degree of 
interchangeability between the main vegetable oils, which gives 
manufacturers some freedom of choice according to prevailing 
prices. In fact it seems that in recent years large crushing firms 
in developed countries have made very little profit on the crushing 
process itself, and that the decisive factor in the profitability of their 
operations has been the degree of their success in buying and blend- 
ing raw materials. 

“These and other factors affecting the location and develop- 
ment of oilseed processing industries, particularly in developing 
countries, are dealt with in more detail in FAO. The economic 
aspects of the location of oilseed crushing industries. cce: OF 66/12, 

ome. 


101 


vegetables before demand is likely to increase for 
the more convenient but more expensive processed 
product. Furthermore, in many tropical countries, 
where the seasons are less pronounced, there is less 
need for the processing of fruit and vegetables to 
make them available out of season. Thus, for the 
time being at least, processing establishments in de- 
veloping countries are likely to have to aim primar- 
ily at export markets. 

The first essential, an adequate supply of raw 
material, is often difficult to secure. In many de- 
veloping countrics the processing sector is regarded 
as purely residual, to be used to absorb surplus 
quantities of fresh fruit and vegetables, for which 
the processors pay low prices. Thus in Morocco, 
for example, citrus juice factories have consistently 
operated with considerable excess capacity. 

A processing plant can operate economically only 
when assured of a more or less continuous supply 
of raw material. Incidental surpluses provide no 
adequate basis for such a plant, nor should it be 
assumed that low-quality produce, which 
not be sold on the fresh market, can provide the 
raw material basis for processing. The most mod- 
ern processing method will not be able to produce 
high quality products from second-grade material. 
To assure regular supplies of raw materials, the 
specialized production of fruit and vegetables for 
processing, possibly under contract, must generally 
be envisaged. 


Can~ 


Varietics suitable for the fresh market are often 
not suitable for processing purposes, particularly for 
juicing, which has expanded rapidly in some develop- 
ing countries. For the manufacture of citrus juice, 
for example, suitability depends generally on the 
juice content of the fruit combined with its sugar 
content. In the case of oranges, bitterness can be 
a problem, and for this reason as well as their low 
juice content, navel oranges are generally unsuitable 
for processing. Another undesirable quality is the 
formation of precipitate in the juice, as in blood 
oranges. Oranges of the common blonde or sha- 
mouti varieties are also unsuitable because of low 
sugar content, lower juice yield and flat flavor. On 
the other hand, the Valencia variety generally has 
ideal qualities for juicing. Similar considerations 
apply to other fruits and vegetables. 

Even where a steady supply of good quality fruit 
or vegetables is assured, this will generally reach 
the market during only a limited season of the year. 
The processing capacity of a plant will therefore be 
utilized only very briefly, placing a heavy burden 


on the final product in the form of overhead costs. 
In the planning of processing facilities, care must 
therefore be taken to ensure that a number of com- 
modities can be processed one after the other. In 
several developed countries, for example, factories 
for canning peas are used to process surpluses of 
beans and other products coming onto the market 
after the pea scason is over. 

Before setting up a plant, careful investigation of 
market possibilities must be carried out. Although, 
unlike the raw material, the processed commodity 
can theoretically be stored until prices are favorable, 
such a policy is normally not economic owing to 
the high storage costs involved. It may even bc 
more economic to destroy or neglect a fresh prod- 
uct than be forced to store the processed com- 
modity and sell it at prices that do not cover raw 
material and processing costs. 

Processing, if carried out for foreign markets, 
will prove economic only if costs (including raw 
material, processing and transport) are directly com- 
petitive with other producing countries. Process- 
ing costs, apart from the influence of multiproduct 
utilization of a plant already mentioned, also de- 
pend on the capacity of the equipment. Economies 
of scale play a very important role (see Table III-3 
above concerning canning), and almost all process- 
ed fruit and vegetables entering international trade 
come from large-scale units. Smaller plants can 
only compete on the international market if they 
have access to cheaper raw matcrials. 

Finally, the lack of integrated planning has caused 
considerable difficulties for the canning industry in 
several countries. There are several instances where 
the government has continued to place a heavy 
import tax on tin or on sugar after the establish- 
ment of a canning industry. 


MEAT 


When planning new abattoirs and meat process- 
ing plants, particular attention must be given to 
location, water supply, transport, capacity, design, 
operation and management, and to the choice of 
processing method. 

The location of abattoirs in livestock-producing 
areas or in meat-consuming areas is a major issue 
in many countries. A shift from the transport of 
live animals to the transport of meat is often con- 
sidered an obvious step toward greater marketing 
efficiency. It is argued that, by avoiding losses in 
weight and quality in live animals, saving feeding 
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and labor costs, and carrying only the salable part 
of the carcass, the overall transport costs could be 
greatly reduced. This is true in many economically 
advanced countries, where these savings are greater 
than the additional costs of maintaining the meat 
at a low temperature to keep it in good condition, 
and has fed to the current interest in slaughter in 
producing instead of consuming arcas. However, 
this practice is not applicable in all developing coun- 
tries, particularly in those where, because of the lack 
of good roads, reliable rail services and qualified 
maintenance staff, refrigerated transport with refrig- 
erated stores at the dispatching and receiving ends 
is considerably more expensive than in industrialized 
Where thorough investigations on the 
comparative costs of livestock and meat transport 
have been carried out, as for instance in Madagascar,” 
it has been found that meat transport, although 
technically more efficient, would cost twice as much 
as the transport of live animals. The neglect of 
careful transport studies has led in several countries 
to wrong decisions on the location of abattoirs 
and has jeopardized their efficient operation. 

The determination of capacity depends upon the 
market outlets, as well as the possibility of obtain- 
ing supplies. Unfortunately, in certain instances 
abattoirs have been planned on too large a scale, 
with the result that the capacity is not fully used 
and they are burdened with heavy overhead costs. 
Cost calculations and actual cost records of abat- 
toirs of varying sizes in Europe have shown that 
slaughter costs per head of cattle decrease consider- 
ably up to a capacity of 30,000 to 40,000 head of 
cattle per year.*! Beyond this capacity, slaughter 
costs decrease theoretically only very slightly with 
the size of the plant. In practice, however, there 
is a risk that in large abattoirs the advantages gained 
by the use of mechanized equipment may be jeop- 
ardized by inefficient operation. When labor costs 
are high it may happen that larger abattoirs (more 
than 100,000 cattle slaughterings a year) cannot with- 
stand competition from medium-sized units, which 
have higher labor productivity and are more easily 
managed. In addition, the development of small and 
medium-size equipment for the processing of by- 
products, such as fat rendering and the processing 
of meat, bone and horn meal, has enabled medium- 


countries. 


°M. Lacrouts et al. Etudes des problémes posés par l'élevage 
et la commmercialisation du bétail et de la viande @ Madagascar. 
Paris. 1962, 

‘rao, Informe para el Gobierno del Uruguay sobre aspectos 
técnicos y econdimicos de la reorganizacién de la industria de la 
carne en Uruguay, Rome, 1963 


size abattoirs, provided they are well located and 
efficiently operated, to compete with larger plants. 

For the export marketing of meat and meat prod- 
ucts, large-scale abattoirs have definite advantages. 
These, however, are due more to the benefits to be 
derived from larger scale marketing operations to 
developed countries (transport, negotiation of con- 
tracts, introduction of brands, etc.) which do not 
carry so much weight in the internal marketing of 
meat and meat products in developing countries, 
where there is close contact between customers and 
processors. 

With regard to the method of slaughtering and the 
internal design of the slaughter plant, a distinction 
can be made between the booth system, whereby 
space is provided for individual butchers to carry 
out killing, bleeding, flaying and evisceration on a 
single dressing bed, and the line system, whereby 
the various operations are performed by employees 
of the abattoir placed at the slaughterline along which 
the carcasses are passed. 

Mechanized slaughter operations are only economic 
where a sufficient throughput of animals (at least 
20 cattle per hour) justifies the capital investment. 
Moreover, since mechanization apart from serving 
hygienic purposes is mainly a means of saving man- 
power, the local wage levels and the labor situation 
in general should be taken into account when decid- 
ing whether or not to adopt it. 

The efficiency of slaughtering depends to a large 
extent upon the management of the plant. This is 
often related to ownership, which can be vested in 
municipal authorities, special public bodies, mixed 
enterprises combining both public and private capital, 
purely private firms or farmers’ co-operatives. A 
large number of abattoirs in developing countries 
have been built by municipal authorities. They have 
several advantages, but they tend sometimes to try 
to maintain their position even though an alternative 
marketing system might become economically more 
advantageous. Some also tend to regard slaughter 
fees as a convenient source of revenue and charge 
too much for the services rendered. In some coun- 
tries, mixed ownership has been favored, as for 
instance ownership by a stock producers’ co-opera- 
tive society associated with public development capi- 
tal and subject to central government control. Pri- 
vate and municipal management experience and ini- 
tiative may also be combined with a measure of public 
control in mixed companies.** This form of own- 

® Successful examples are in Tanzania and Bechuanaland. See 


FAO. Report to the Government_of Bechuanaland on_the beef cattle 
and meat industry. ¥AO/EPTA Report No. 1783. Rome, 1963. 
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ership and management has proved particularly suc- 
cessful in developing the export trade, which requires 
special experience and market contacts, and often 
established brand names for the sales product. In 
some countries, as for instance in Kenya and Rhode- 
sia, public bodies with a monopoly in large-scale 
slaughtering have been established, where the abat- 
toirs are integral parts of special marketing systems 
established to achieve objectives unlikely to be at- 
tained by unco-ordinated private enterprises. Private 
abattoirs are often neglected. There is, however, no 
reason why private investment should not be encour- 
aged, provided conditions are hygienic and there 
is some guarantee against the possibility of local 
monopoly being abused to the disadvantage of the 
community. 

Particular attention has to be given to good man- 
agement, which can often compensate for less than 
ideal design and equipment. Unfortunately, in de- 
veloping countries, personnel of desirable caliber 
and experience are seldom readily available. The 
training of personnel, not only in the supervision 
of meat hygiene but also in the marketing and man- 
agement aspects, therefore requires special attention. 
Where local personnel cannot be made available 
immediately, outside agencies with special experience 
can be engaged to run an abattoir for a standard 
charge. 

There is a great need to improve rural slaughtering 
facilities and organization. Since the improvement of 
these facilities requires only limited funds, which 
could be provided from local sources, governments 
should provide villages and small towns with more 
assistance and advice in establishing low-cost rural 
abattoir facilities operating under more hygienic 
conditions. ® 

In many developing countries inadequate use is 
made of the by-products from the slaughter and 
dressing of livestock. Much valuable material is 
wasted, which if conserved would make a notable 
contribution to the economy of the country. Blood, 
bones and inedible offals are examples of material 
which can be processed in the country, thus climinat- 
ing or reducing the need to import certain types of 
feed additives or fertilizers, for instance blood meal 
and bone meal.* 

The processing of meat and by-products is a main 


33 See gAo. Meat haudling in underdeveloped countries: slaughter 
and preservation. Agricultural Development Paper_No. 70, Rome, 
1960; Fao. Meat hygiene. Agricultural Studies No, 34, Rome, 
1957; rao. Marketing of livestock and meat. Marketing Guide 
No. 3, Rome, 1960. . 

34 See BAO. Processing and_use of animal by-products. Agti- 
cultural Development Paper No. 75, Rome, 1963 


part of the operations of many slaughter plants in 
industrialized countries. The demand for processed 
meat in developing countries is, however, still limited, 
and large-scale equipment for the processing of 
meat into sausages or other products is not often 
required. Only where exports or import substitu- 
tion are envisaged and where meat for export has to 
be canned for other than marketing reasons does 
the choice of processing equipment require particular 
attention. 


MILK 


Rapid advances have been made by the dairy 
industries of many developing countries since the 
war, to a large extent through government-sponsor- 
ed schemes. Although the dairy projects undertaken 
have generally been successful, some of them have 
not been economically viable, primarily because of 
inadequate preinvestment surveys and faulty pro- 
duction planning. 

The principal problem in establishing a new milk 
plant is the determination of its capacity and produc- 
tion pattern. This involves a correct assessment of 
the currently available milk supply and of the likely 
effects of the pliant on actual and potential milk 
producers. These effects are frequently overrated. 
Even in countries with advanced dairy industries, 
capacities of new plants are often misjudged, though 
here the more frequent error is an underestimate of 
supplies. In developing countries, where overoptimis- 
tic assessments of the development of milk pro- 
duction are more common, it is generally advisable 
to provide for the phased expansion of a milk plant, 
without burdening it with excessive overheads from 
the start. Such an approach implies the careful 
selection of a location allowing for future expansion 
and the need for a road network capable of handling 
larger deliveries. 

Perhaps the most important obstacle to a high 
level of utilization of capacity within a given volume 
of supplies is the wide fluctuation between the high 
and the low production seasons. A plant designed 
to utilize supplies during the peak season plus a 
small safety margin, will necessarily operate on an 
annual average basis with considerable excess capac- 
ity. Assuming a production ratio between low and 
peak season of 1:2, annual plant capacity utilization 
would be 71 percent, at a ratio of 1:3 it would be 
63 percent, and at 1:4 only 59 percent. If an over- 
optimistic assessment of milk supplies adds to this 
unavoidable underutilization of capacity, it might 
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rise so high as to endanger the economic balance 
of the scheme. 

As liquid milk demand is, by and large, reasonably 
stable throughout the year, the capacity for liquid 
milk processing is generally geared to the minimum 
level of supplies rather than to the maximum. This 
implies a high degree of utilization of the liquid 
milk equipment with a correspondingly lower uti- 
lization of plant capacity for manufactured products. 
The choice of the right production mix is one of 
the most important factors for the economic success 
of a milk plant. Only very large urban milk plants, 
which draw their supplies from distant sources, can 
afford to concentrate entirely on liquid milk, thereby 
throwing the problem of utilization of seasonal sur- 
pluses back to their sources of supply. 

A very common error made in the planning of 
a new milk processing plant in developing countries 
has been the neglect of local consumer preferences. 
For example, yogurt is appreciated more than fresh 
milk by consumers in the Near East. It was found 
that many consumers in one city of the region bought 
milk only for the home production of yogurt even 
after a costly pasteurization plant had taken over 
the supply of the market. Similarly, the production 
of cheese for local consumption has not received 
the attention it deserves as a result of preoccupation 
with the production of pasteurized and sterilized milk. 

A special type of milk plant is the recombining 
plant established primarily in the Far East and to 
a lesser extent in west Africa and the Near East. 
As a consequence of lack of local supplies and the 
high perishability of milk, dairy surplus countries 
export dried skim milk and butterfat which are 
then reconstituted and recombined in the consum- 
ing areas. The end product is generally cheaper 
than locally produced milk or imported condensed 
and evaporated milk. These plants provide the train- 
ing ground for local dairy personnel and, even more 
important, form the basis for the establishment of 
a domestic dairy industry by creating consumer 
demand and thus encouraging local production. 

It is difficult to give hard and fast rules as to min- 
imum or maximum sizes of milk plants or to give 
any precise information as to labor and processing 
costs and their relation to plant capacity. In general 
it can be said, however, that in areas with an average 
daily milk supply of less than 5,000 to 6,000 liters, 
the costs of pasteurization would be so high as to 
discourage consumption; for sterilized milk produc- 
tion, the minimum daily average intake should even 
be as high as 20,000 liters (Table III-9). Where 


TABLE III-9. ~ PRropuCTION COST OF STERILIZED MILK 
DIFFERENT PLANTS AND AT DIFFERENT 
UTILIZATION 


(Federal Republic of Germany - Stork process) 


IN 
LEVELS OF CAPACITY 


Hourly output, bottles, . 2 000 4 000 6 000 
Working hours per day..| 3 6 3 - “6 a 3 | 6 _ 
ne nn 
Total production cost per 
liter, U.S, cents........ 4.84 3.83 3.96 3.26 3.61 3.03 
Source: Fao. Milk sterifization, Agricultural Studies No. 65. 


Rome, 1965. 


local production is below these figures, governments 
must decide whether to support the plant continuously, 
so as to keep consumer prices within reason, or 
whether to concentrate upon the production of other 
milk products. 

Taking the example of a milk plant producing 
pasteurized milk (apart from small quantities of 
butter from fat left as surplus after standardization, 
and limited quantities of cheese), the following pro- 
duction cost data can roughly be assumed:** 3.0 to 
3.3 U.S. cents per liter for a plant with a capacity of 
5,000 to 6,000 liters in one shift of 6 hours; 2.7 to 
3.0 U.S. cents for 10,000 to 20,000 liter capacity; 
and 2.5 to 2.8 U.S. cents for 20,000 to 75,000 liters. It 
is assumed that these plants are equipped with a 
pasteurizer with a capacity according to the daily 
intake, a pasteurized milk storage tank, a stor- 
age tank for surplus cream, a bottle-filling machine, 
and the necessary cheese production equipment and 
storage rooms. With increasing capacity, a higher 
degree of internal mechanization can be achieved. 
This is particularly true for cheese production, where 
larger plants can diversify much more. But it must 
be borne in mind that, if hard cheese is produced 
(and this should only be considered in larger plants), 
the necessary prolonged storage and ripening of this 
product increases the need for working capital. To 
make any of these plants economically feasible, a 
minimum operation time of 5 hours per day must 
be assumed. 

Plants with capacities of more than 75,000 liters 
per day face entirely different management and 
operation problems. When these sizes are reached, 
sooner or later the problem of specialization arises. 
Very large plants in urban centers with daily through- 
puts of 200,000 to 500,000 liters will generally be 
more economic when specialized for liquid milk 


% These costs include operating. maintenance, depreciation and 
interest costs. as well as labor. They do not inelude collection 
and distribution; The costs of the former must be reckoned to be 
between 0.5 and 1.2 U.S. cents per liter. depending upon density 
of production, 
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production with a processing unit for seasonal surplus 
milk in the producing area. Fully mechanized plants 
of this kind can bring their total operating costs 
down to little more than 1.5 U.S. cents per liter, 
depending upon the degree of mechanization and 
labor saving.5¢ 


Fis 


Fish are among the most perishable food products. 
As markets expand beyond the landing area, facilities 
for preserving catches are essential. One of the 
simplest methods of preservation is by icing, but 
this delays spoilage for a limited period only. When 
fish is to be preserved for longer periods it must 
be processed in some form. 

Fish processing ranges from primitive sun-drying, 
requiring virtually no capital investment, to modern 
large-scale freezing, canning and fish meal industries. 
In developed countries, small-scale local processing 
survives only in isolated coastal areas. Only up-to- 
date industries are in a position to compete with 
industries manufacturing products which the con- 
sumer may substitute for fish, and rising incomes 
tend fo increase demand for more claborately pro- 
cessed and packaged products. 

The two most striking features in the fish utili- 
zation pattern in recent years have been the growth 
of fish freezing, partly at the expense of sales of 
fresh fish, and the spectacular expansion of fish 
meal production, for the most part from fish stocks 
which previously had not been fished. 

The general trend in demand toward prepackaged 
frozen food and the wider diffusion of frozen food 
storage facilities in wholesale and retail establish- 
ments and in the home have expanded the distribu- 
tion potential for frozen fish. At the same time, 
the extension of the radius of fishing operations, 
with larger craft making longer trips, has made it 
necessary to preserve catches on board by better 
methods than simple packing in ice; in most in- 
stances, this has been accomplished in recent years by 
freezing fish at sea. 

In developing countries, fish freezing, and in some 
instances fish canning installations, have been set 
up in recent years mainly because of a rapid expan- 


5° For a discussion of some technical aspects of milk processing. 
see ¥ao. Better utilization of milk, Agricultural Studies No, 7. 
Rome. 1949; Fao. Milk pasteurization: planning, plant operation 
and control, Agricultural. Studies No. 23, 1953: rao. Milk plant 
layout. Agricultural Studies No. 59, 1963; FAO. Advances in cheese 
technology. Agricultural Studies No. 38. 1958. |The major points 
to be considered in planning a new milk processing plant are sum- 
marized in FAO. The economic impact of dairy development in 
developing countries. ccr 65/9/3 and ccp 66/11/12. April 1965 
and April 1966. 


sion in exports of high unit value products, mostly 
shrimp and tuna, to developed countries. In gener- 
al, modern fish processing in these countries has 
developed largely in response to export demand, not 
only for high unit value products, but also for fish 
meal and other industrial products produced from 
species for which a demand for human consumption 
does not exist. 

Not all fish processing in developing countries, 
however, is for export, and efforts are under way 
to raise the technical standards and economic effi- 
ciency of traditional fish processing operations. Fish 
processing in developing countries can perhaps best 
be discussed on the basis of two examples: one 
relating to smoking operations for distribution in 
regional markets in Africa, the other to Latin-Amer- 
ican fish meal production for export to developed 
countries. 


Fish smoking 


Smoking fish dates from prehistoric times, and 
the only appreciable advance that modern man has 
made over primitive open-air smoking is the addition 
of a roof and walls around the fire. In developed 
countries, where curing is generally diminishing in 
relative importance among methods of fish preser- 
vation, controlled processes have come into use only 
recently. 

In tropical Africa nearly all fish which are not 
exported or consumed fresh locally are cured in some 
form. Dried fish, salted or unsalted, are consumed 
in greater quantity than smoked fish, but the latter 
are usually preferred and sold at higher prices. Tra- 
ditional smoking operations vary substantially within 
the region, according to the tribe, type of fish used, 
quantity processed, and material available locally 
for the construction and operation of ovens. The 
most primitive ovens are small wooden or metal 
grids on which the fish are cooked and smoked in 
the open air. The simplest equipment can handle 
no more than from 10 to 20 kilograms of fresh fish 
at a time, but larger ovens may have a capacity 
of up to 300 kilograms. 

Where local catches are small and where the 
fishermen are accustomed to migrate in order to 
adjust their fishing operations to seasonal changes 
in the availability of fish, portable equipment such 
as the Tanganyika-type oven may be used. This 
consists of a firebox with fire trays placed on top 
and a cover made of two pieces of corrugated iron 
sheeting. The total cost of the oven and smoking 
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facilities was estimated at about $85 a few years 
ago, or about six times as much as the traditional 
facilities. 

In the Delta province of Western Nigeria, where 
the above comparison between the Tanganyika-type 
and the traditional oven was made, neither type 
offered a satisfactory solution to local supply and 
market problems.” Experiments with bulk-smoking 
were consequently initiated with the Altona-type 
oven, developed in the Federal Republic of Germany, 
in order to find a method that would permit the 
smoking of larger quantities in a shorter time, and 
would not use much scarce wood. The cost of the 
Altona oven,® built of galvanized iron plate and 
angle-iron, with a wooden frame, was 11 times as 
high as that of the traditional facilities and nearly 
double that of the Tanganyika-type oven. In addi- 
tion to shortening the processing time and a substantial 
economy in the use of wood, the Altona-type oven 
made it possible to obtain a better and more uniform 
quality and permitted greater flexibility in operation. 

A. modified traditional oven has recently been 
introduced in Ivory Coast. Old gasoline drums 
with a capacity of 200 liters are used in the con- 
struction of the firebox, and the other parts are built 
with whatever material is available locally (topless 
gasoline barrels, old crates etc.). The cost, includ- 
ing frames and plate-iron covers, comes to U.S. 
$60 to $80. The advantages cited for this oven, apart 
from cost factors, are simplicity in construction and 
operation, maintenance of a uniform temperature, 
economy in wood consumption, and ease of adap- 
tation of existing traditional ovens to the modified 
model. 

Among the factors which must be considered in 
determining the capacity of a smoking oven are the 
type, size and degree of freshness of the fish, the 
skill of the fish smoker and the conditions of work, 
and atmospheric conditions. 

Two ways of smoking fish are generally distinguish- 
ed. Cold smoking is done for several days and 
sometimes even weeks with temperatures from 20° 
to 30°C. The fish keeps because it is salted before 
processing, gradually dries and absorbs some of the 
preserving elements of the smoke. Hot smoking 
requires temperatures in excess of 60°C; ‘‘cooking” 


“M. Piatek. Improvements in the bulk smoking 
EPTA Report No. 1756, Rome, 1963. 

* Batch capacity 290 kilograms for bonga 20 centimeters in 
length (compared with 85 kilograms for Tanganyika-type oven, 
and 95 kilograms for local ovens). 

“FAO. Rapport au Gouvernement de la 
conservation du poisson en Céte-d’ Ivoire. 
Rome, 1965. 
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time is limited to a few hours, and the fish conse- 
quently cannot be preserved for more than a few 
days without further drying, where no salt is used. 

Under the climatic conditions of Africa, cold 
smoking is rarely feasible. Hot-smoked fish is either 
dried to a point where the fish loses 25 to 50 per- 
cent of its weight (soft-smoked) or 70 percent or 
more (hard-smoked). Soft-smoked products can be 
preserved for only a few days because of bacterial 
action and infestation by insect larvae. Hard-smoked 
products keep for a month or even longer. The 
more important the ‘“‘hinterland” market in relation 
to the market adjacent to the processing center, the 
greater the emphasis placed on hard-smoking. 

Although African consumers have sometimes been 
thought to spurn salted smoked products, recent 
experiments in Ivory Coast have shown that 
hard-smoked fish brined before processing were read- 
ily accepted when the fish were served in a sauce. 
The salted smoked product kept in good condition 
for three to six months. Furthermore, at times of 
large catches and low prices, it was found possible 
to double processing capacity by smoking as much as 
the ovens could handle and at the same time 
salting a similar quantity for smoking on the follow- 
ing day, when the fish smoked the first day were 
already sufficiently cured to keep for a few days. 

Because of the rising volume of frozen landings 
at African coastal markets by foreign trawlers and 
the lack of a frozen food distribution network in 
most countries, the technical and economic aspects 
of smoking such landings are currently under investi- 
gation. So far it has been demonstrated that frozen 
fish of acceptable quality can be used for producing 
a satisfactory smoked product. 

Information on the costs of fish smoking avail- 
able from both the Western Nigeria and Ivory Coast 
studies indicates that the cost of the raw material 
is by far the largest component. The daily cost of 
operation in Western Nigeria of an Altona-type oven 
of the dimensions described above plus packing 
boxes was estimated at U.S. $40.85 in 1963. The 
cost of fresh fish represented about 70 percent of 
the total cost, labor 12 percent, monthly resmoking 
(to combat insect infestation) 6 percent, and trans- 
port 6 percent; wood for fuel and depreciation of 
facilities account for very small fractions of the total 
cost. The operation of five ovens, which was pos- 
sible without increasing labor costs and was expect- 
ed to result in further economies, was calculated to 
give a wholesale profit on sales of about 25 percent 
and a retail profit of 22 percent. 
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In Ivory Coast, the production cost of soft- 
smoked products (40 percent weight loss, shelf-life of 
several days only) was estimated at 37.5 cents per 
kilogram (fresh fish prices were assumed to be at 
an average between seasonal lows and highs). Nearly 
three quarters of the total cost was made up by 
raw material, 10 percent by packaging, and less 
than 5 percent each by transport, losses through 
spoilage, and wood. Depreciation and labor costs 
represented relatively small proportions of total cost. 
Hard-smoked products (70 percent weight loss, shelf- 
life of over a month) were estimated to cost 72 cents 
per kilogram to produce. Raw material accounted 
for nearly 77 percent of total cost. The cost of 
wood was significantly higher (nearly 7 percent of 
total unit cost) than for soft-smoked products, while 
packaging costs were lower. 


Fish meal production 


The fish meal industry has its origin in the reduc- 
tion of waste material from other fish processing 
operations. At one time, fish meal was produced 
by primitive methods and was used mostly for 
fertilizer. The main developments in the evolution 
of the industry have been the utilization of whole 
fish, of species which either were not accepted or 
could not be utilized economically for human con- 
sumption; the introduction of special methods and 
equipment for reduction into meal and oil; and an 
upgrading in the market (in the case of meal, utili- 
zation in animal feeds and more recently though 
still largely experimentally, in the form of fish protein 
concentrates for human consumption). 

The last few years have seen a spectacular growth 
of fish meal operations, in large part because of 
the increased use of fish meal in compound pig and 
poultry feeds. In response to this demand it was 
possible to produce large quantities of fish meal at 
low prices because of the availability of substantial 
stocks of industrial-type fish, like the anchoveta off 
the Pacific coast of South America, which had re- 
mained virtually unfished. 

A few major industrial countries in Europe and 
North America are the users of the bulk of the meal 
produced. Their domestic production is for the most 
part supplemented by imports from a small number 
of large-scale producers of industrial fish. Among 
the latter, some developing countries (Angola, Chile, 
Morocco, and especially Peru) have been manufac- 
turing fish meal almost exclusively for export. The 
following observations on the main factors involved 


in the successful establishment of fish meal enter- 
prises are based on experience in Peru, where the 
fish reduction industry expanded very rapidly in the 
fate 1950s. 

The fish canning plants, where fish meal was first 
processed, were established at locations favoring 
canning. When many of these plants eventually 
shifted to the exclusive production of fish meal, 
locational disadvantages became apparent. Climatic 
factors have played an important part in the devel- 
opment of the new fish meal facilities set up more 
recently. Because of favorable weather conditions, 
roofed facilities were not required for the protection 
of machinery or for product storage. Storage fa- 
cilities did not have to exceed daily raw material 
requirements, since fishing was on a year round basis 
close cnough to shore to permit daily landings. 
Some plants, however, were located at points where 
water supplics were inadequate, while the lack of 
roof cover was a disadvantage from the standpoint 
of machinery maintenance. 

Tn 1956, only 12 of the 27 plants engaged in fish 
reduction operations did so on an exclusive basis, 
but today plants which do other processing in ad- 
dition to meal and oil production represent only a 
small fraction of the total. Most of the companies 
own fishing boats which supply them with raw ma- 
terial, and the number of plants depending entirely 
on purchases from independent fishermen igs small. 

Data on capacity illustrate a tendency toward 
increased size of plant facilities. The bottleneck 
capacity, in which these data are expressed, repre- 
sents the theoretical processing potential of the entire 
plant in terms of raw material that can be handled 
in an hour. Tn 1956, the average hourly production, 
capacity of Peruvian fish meal plants was 7 tons, 
in 1962 30 tons. The increase in capacity was achiev- 
ed more often through the addition of new process- 
ing lines than through the introduction of equipment 
that could handle a larger quantity of raw material. 

Fish reduction may be carried out by the dry- 
reduction or wet-reduction process. The choice de- 
pends mainly on the quantity of raw material avail- 
able and its quality and oil content. Where large 
quantities of whole fish, rather than waste material, 
are used for processing, as in Peru, wet reduction 
is employed. The reduction process consists of the 


“FAG, Production capacity in the Peruvian fish meal industry, 
by I. Tilie. Report on Mecting on Business Decisions in Fishery 
Industries. Fisheries Report No. 22, Vol, 2, Rome, 1964. Ma- 
terial has also been drawn from unpublished studies prepared 
under the auspices of the Institute of Marine Resources Reseurch, 
La Punta, Callao, Peru. 
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elimination of oif and water from the fish, which 
requires relatively coniplicated processing procedures. 

In some countries, oil was for many years the 
principal product of the fish reduction industry. 
Today, fish body oils (fish liver oils are produced 
from species other than the Peruvian anchoveta) 
are used in Europe primarily in margatine and other 
food products, whereas in the United States they 
have a market in the manufacture of various indus- 
trial products, including soaps, paints and varnishes, 
floor coverings and oilcloth. Because of the steeply 
rising demand for fish meal, fish oil has virtually 
dropped to the position of a by-product of the reduc- 
tion industry in countries such as Peru. In Peru 
the average oil yield is only about 2 percent, but 
it has been slowly rising with the introduction of 
improved processing methods. In the United States, 
which has important overseas markets for the oil, 
it has been about five times as large. For Scandi- 
navian producers, fish body oil is also a significant 
source of export income. 

A few years ago, approximate cost estimates were 
prepared for the operation of a hypothetical fish 
meal plant in Peru (Table III-10). Conditions then 
varied too much, as they still do, to allow the opera- 
tions to be characterized as typical. Moreover, there 
has since been a considerable evolution in the industry, 
as a result of expansion of plant size, modernization 
of equipment, consolidation of enterprises, and ris- 
ing costs. Nevertheless, the data are indicative of 
the economic structure of fish meal operations of a 
kind likely to be established in a developing country 
by domestic entrepreneurs, without substantial finan- 
cial support from abroad. 

Table III-10 shows that raw material is the prin- 
vipal cost element in the production of fish meal; 
it would represent an even higher proportion of the 
total if the value of the oil could not be treated as 
an offset in accounting. Manufacturing costs are 
relatively low and may represent less than a third 
of total costs, as in the example chosen. Thus, only 
a modest proportion of total costs can be controlled 
directly by the manufacturers. Sales expenses, which 
in. the example include taxes and other expenses, are 
high in relation to the other costs. The relation- 
ship of variabie to fixed costs (under the given as- 
sumptions with respect to output) is approximately 
6:4, indicating that fixed costs play a relatively 
modest part and that operations are not capital 
intensive. (This is apparently not true for the more 
modern installations, where fixed costs are said to 
represent a considerably higher proportion.) 


Taste [I1-10. ~ SrrucTuRE OF COsTS IN A HYPOTHETICAL FISH 
MEAL PLANT, PERU? 


Percent 
RAW MATERIAL 
Fish... cece cence een en eeee 54.0 
Unloading and suction pump operation............... 7.3 
61.3 
Less proceeds from sale of oif.........0. 0000.0 e eee —~—6.7 
54.6 
VARIABLE EXPENSES 
Packaging materials (jute sacks)................000005 7.8 
a 4.9 
Elecerichty oon eee eee e eee eee 0.6 
Other oo... eect ccc cence eens 0.2 
Labor: (a) wages 2.0.0.0... c ccc cece eee e ees 3.8 
(b) social security 22.0.0... 00000 c cece eee 0.3 
(c) gratuicies and transport 0.6 
torage and internal cransport................. 0.0005 0.4 
18.6 ~ 
FIXED EXPENSES 
Maintenance and repair. ...... 0... ccc eee eee ee 1.7 
Administration: management 0.2.2.0... cece eee 1.7 
overhead 22.0.2... cece eee cece ee eee 1.1 
0.2 
0.2 
0.2 
2.2 
4.2 
et 
13.2 
SALES COSTS 
Transport ......4.....--- 0.8 
Customs duties 4.6 
Expore taxes (not reimbursed) ............4.....005- 4A 
Stamp duty, ete. (for meal and oil) ................. 3.80 
"43.6 
TOTAL o 6 c eect eee eens 100.0 


1It was assumed that fishing and processing were'separate activ- 
ities (in reality they are, for the most part, integrated in Peru), 
and that the plant had no equipment for the utilization of ‘“‘stick- 
water” or for the elimination of odors. Annual production of 
fish meal was assumed as 10.000 tons, capacity 25 tons raw material 
per hour. number of workdays 250 per year. yield 1:5.8 for meal 
and 2.5 percent for oil, labor force 60 work cas (20 per shift), and 
eapital mvestment approximately U.S. $370.000. 


Because the raw material constitutes so high a 
proportion of total production costs and because 
the individual producer has no influence on fish 
it is essential to avoid raw material wastage. 
In Peru, labor costs are relatively low in relation 
to total production costs. They could be further 
lowered with greater mechanization of operation; 
although depreciation charges and other capital 
costs would rise as a consequence. Capital costs 


prices, 


are relatively high in Peru because of the rate of 
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interest charged on borrowed funds. Under the 
conditions assumed in the example, a capital turn- 
over rate (investment to value of annual production) 
of 1:2 was calculated. 

Raw material costs will depend on the price paid 
for the fish, the yield in fish meal, and the yield 
and price of oil (since the proceeds from the oil 
can be offset against fish meal raw material costs). 
The fish meal yield, in turn, depends principally on 
the character of the raw material, the efficiency of 
the machinery, and the technical skill of the labor 
force. A few years ago, fish meal yields of Peru- 
vian plants ranged from 1:5.1 (19.5 percent) to 1:6.9 
(14.3 percent). 

Fuel oil is the principal fuel used in processing. 
Fuel costs depend on the type and quality of the 
machinery, as well as on the way it is operated. 
Labor use and costs per unit of product produced 
vary substantially from plant to plant. The prin- 
cipal determinants of total costs are the rate of 
production or utilization of capacity, size of plant, 
location of plant, technology, prices of the factors 
of production, and managerial efficiency. 

Not many countries are in a position comparable 
to that of Peru with respect to possibilities for the 
development of fish meal production. A primary 
requirement is to have a plentiful and very tow 
cost source of raw material. This means that, unless 
sufficiently large quantities of trimmings and waste 
from food fish processing are available, only species 
which occur in great abundance and are readily 
accessible to highly productive types of gear can 
be considered. Owing to the usually much higher 
price which can be paid for food fish, it is only under 
very unusual circumstances that the establishment of 
a fish meal plant could help to sustain food fish 
prices during periods of temporary overproduction 
by removing surpluses from the market. 

In many developed countries, fish meal production 
has been based on the large quantities of offal avail- 
able from fish filleting at the port, a process which 
has arisen from the modern preference of retailers 
and consumers in such countries for fresh fish fillets 
rather than whole fish. Large-scale fresh fish pro- 
cessing for freezing at the major ports has also made 
greater supplies of offal available to fish meal works. 
A further factor in the cost picture in some develop- 
ed countries is that the fish meal works are often 
owned on a co-operative basis by the fish produc- 
ing and marketing companies, so that the revenue 
from the fish meal manufactured from these residues 
is “‘added back” to their main revenue. 


Nonfood industries 


Frpers 


A very large variety of animal and vegetable fibers 
is used in industry, either alone or increasingly in 
combination with various man-made fibers. The 
present bricf review is confined to a few examples: 
cotton, jute, hard fibers, and coir fiber. 


Cotton 


In terms of tonnage produced, cotton is the most 
important fiber. Its production is very widespread 
and its industrial use even more so. 

The quality and marketability of the cotton crop 
depends to a great extent on the efficiency of the 
ginning operation (when the lint is separated from 
the cottonseed).* Roller gins are generally used for 
long and extra long staple cotton, and saw gins for 
short staple. The capacity of a roller gin is about 
135 kilograms of lint per 8 hours, depending on the 
speed and length of the roller, which varies for dif- 
ferent types of cotton. Saw gins have a much higher 
capacity. 

Cottonseed generally represents about two thirds 
of the weight of the unginned seed cotton, and an- 
cillary to a ginnery there is often an oil expressing 
plant for the production of cottonseed oil and cake. 
Investment for storage and ginnery capital works is 
estimated in Uganda as about U.S.$80,000 for a 


complete ginnery (roller gins) with a throughput of 


3,000 bales (about 550 metric tons) in six months. Per- 
sonnel requirements would be 8 managerial and 
technical staff, and 30 unskilled workers. 

Because of the rapid increase in demand for cotton 
goods in developing countries, most of which is at 
present met from imports, the production of cotton 
textiles represents an attractive line of development 
to many of these countries. Since the war, cotton 
manufacture has spread to a large number of de- 
veloping countries. The existence of a locai supply 
of raw material and an abundant labor force encour- 
aged the sctting-up of mills. Capital was often 
provided by foreign firms or governments. Domestic 
markets were generally heavily protected. The main 
obstacles lay (and still lie) in the scarcity of mana- 
gerial and technical skills, and the lack of adequate 
transport facilities, distribution channels and sources 
of power. 


6 See FAO. Equipment for the ginning of cotton, Agricultural 
Development Paper No. 25. Rome, 1953. 
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Taste I-11. — CHARACTERISTICS OF COTTON MILLS IN INDIA 
AND PAKISTAN IN COMPARISON WITH MANUFACTURING INDUSTRY 


AS A WHOLE 
. Fuel and 
Fixed electricity Vajue 
consumed 


Value per person employed as % 
of value for manufacturing industry 
as a whole 


India wo cess cece eee e tree er ecenes 60 72 78 
Pakistan .ssscesscesrsccercceree 79 86 80 
Source: FAO. Trade in agricultural commodities in the United 


Nations Development Decade, FAO Commodity Review 1964: Special 
Supplement. Rome, 1964. Vol. 1. Part HI. p. 51. 


Cotton mills tend to be less capital intensive, and 
to use less fuel and power per worker, than the 
average manufacturing plant in developing coun- 
tries. The value which processing adds to raw cot- 
ton, however, is also smaller than the value added 
to raw materials in other industries. This is illus- 
trated by the data for India and Pakistan in Table 
TH-11. 

The low capital and power intensity (though cot- 
ton textiles are tending to change from a labor-in- 
tensive to a capital-intensive industry) and the rela- 
tively low wage rates give developing countries a 
comparative advantage in the manufacture of all 
staple types of cotton goods, including hosiery and 
knitted underwear. Raw cotton accounts for a high 
proportion of total manufacturing costs (43 percent 
in Pakistan in 1959-60, for example)™ and transport 
costs are negligible where cotton is produced domesti- 
cally. Gross value added by manufacturing tends to 
be of the same magnitude as the cost of raw fiber. 
The import content of the finished textiles consists 
chiefly of the cost of capital, fuel, chemicals and 
dyes, and rarely exceeds 25 percent of the gross 
value of output.” 

For textiles in general, an economical size of spin- 
ning plant for a mill not integrated with weaving is 
probably about 10,000 spindles, and for an integrated 
mill about 30,000 spindies. There is also an upper 
limit for economic size determined by operational, 
commercial and administrative, rather than economic, 
considerations, since at a certain level management 
becomes complicated, capital requirements increase, 
and additional qualified labor may be difficult to 


pao. Trade in agricultural commodities in the United Nations 
Development Decade, FAQ Commodity Review 1964. Special Sup- 
plement. Vol. 1, Part UL p. 54. 

° However. in countries such as Hong Kong and China (Taiwan). 
where the cotton itself is imported. the import content is a half 
to two thirds. 


find. From about 7,000 to about 25,000 spindles, 
investment and production costs per unit of output 
become progressively smaller, and a unit of 25,000 
spindles, costing about U.S. $2.5 million for ma- 
chinery only, may be regarded as the optimum size. 
Smaller mills, with future expansion adequately pro- 
vided for, may be installed in developing countries, 
but very small installations (say less than 4,000 
spindles) would give rise to a disproportionate in- 
crease in costs.% 


Jute 


Jute, kenaf and allied fibers are used primarily 
in the manufacture of sacks and other containers. 
They are also used in substantial quantities in the 
manufacturing of floor coverings, mainly in the de- 
veloped countries. 

As for other fibers, initial processing to produce 
the baled fiber takes place in the growing area. The 
usual method of initial processing for jute and all other 
bast fibers is retting for 10 to 15 days in stagnant 
or slow-moving water. During retting, the outer 
bast layer separates from the stem by bacterial action 
and can afterward easily be stripped off by hand. 
By energetic washing of the retted bast, clean fibers 
are obtained. While this method is still predomi- 
nantly used in India, Pakistan and Thailand, which 
are responsible for the great bulk of world produc- 
tion of jute and allied fibers, it is less practical for 
other countries, where water is not so abundant or 
labor not so plentiful and cheap. Attempts have 
therefore been made, and are still being made, to 
extract kenaf and similar fibers without retting, by 
mechanical decortication. While equipment has been 
developed for this purpose, it is by no means an ideal 
solution because bast or soft fibers are really too fine 
for mechanical decortication, with the result that fiber 
losses are high or the fibers are not opened up suf- 
ficiently. A more satisfactory solution is a two-stage 
process: the stems are first treated in a ‘‘ribboner” 
(a crude decorticator); this delivers the bast in the 
form of small ribbons or fiber bundles, which are 
then retted.™ 

The further processing of jute and allied fibers 
by spinning and weaving into finished goods (twines, 
fabrics and sacks) is carried out mainly in the prin- 
cipal fiber-producing countries (India and Pakistan), 


Textile 
industries in developing countries, Recommendations and Summary 
Report of the United Nations Interregional Workshop on Textile 
Industries in Developing Countries, New York, 1965, p. 17 

8° See FAO. Equipment for the processing of long vegetable fi- 
bers, Agricultural Development Paper No. 26. Rome, 1953. 


% United Nations, Center for Industrial Development. 
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in western Europe, and also in a number of other 
producing countries. The cost of the fiber is by far 
the most important item in the costs of production 
of jute or kenaf sacks (42 percent of the total value 
of output in Pakistan, for example).°* With their 
low labor costs and abundant supply of locally 
produced fiber, jute mills in developing regions are 
generally fully competitive with those in developed 
countries in the manufacture of sacking and common 
hessian, though not in the production of speciality 
goods such as yarns for floor coverings and high- 
quality cloth. 

In the hypothetical case of a country having an 
annual demand of 6 million bags, the capital invest- 
ment required would be approximately U.S. $1.26 
million for machinery, furnishings, spare parts, 
and electric motors (excluding the powerhouse) and 
$630,000 for buildings. AI! except about half of 
the cost of buildings would have to be imported. 
The length of time involved from the date of the 
placing of the order for machinery and plant will 
be about 244 years; if a fiber is to be grown locally, 
starting from scratch, a period of at least five years 
would probably be required before establishing a 
factory. About 50 to 60 percent of the cost of the 
finished bag would be the raw material cost, includ- 
ing batching oil. The raw material required is 7,000 
tons of fiber for 6,000 tons of bags. Assuming 
that the fiber costs $160 per ton and the bags $270 
per ton, the gross value added by manufacture would 
be $770,000. If the fiber were all produced locally, 
the annual saving in foreign exchange would be 
$1.62 million; if the fiber were imported, the net 
savings of foreign exchange compared with the import 
of the sacks would still be about $500,000. If a 
soft fiber is to be grown locally to supply the sack 
factory, a labor force of around 12,500 will be need- 
ed for cultivation, harvesting, retting and drying, 
during a period of, say, four months each year. 


Hard fibers 


The principal products of the hard fibers (abaca, 
sisal and henequen) are ropes for marine and indus- 
trial use, and binder and baler twines used in mecha- 
nized agriculture, while subsidiary uses are in carpets, 
upholstery and paper manufacture. 

Initial ‘‘on-the-spot” processing consists in ex- 
tracting the fiber from the leaf by means of hand 
stripping or scraping in a power-driven decorticator, 


“rao. Trade in agricultural commodities in the United Nations 
Development Decade, FAO Commodity Review 1964, Special Sup- 
plement, Vol. 1, Part If, p. 45. 


either a hand-fed raspador or an automatic contin- 
uously working decorticator. A by-product of 
decorticators is sisal waste (flume tow) which after 
retting and/or mechanical cleaning can be used for 
upholstery or sack manufacture. Automatic decor- 
ticators are huge stationary machines with high 
capacity, often requiring mechanized transport for 
the leaves. They involve considerable capital in- 
vestment by the large plantations employing them. 
While production in most countries is largely on 
these lines, there is now an increasing demand for 
smaller, transportable decorticators which are within 
reach of groups of smallholders. 

Conditions in developing countrics which grow the 
raw material lend themselves well to the manufacture 
of cordage and other products from hard fibers. The 
industry need be neither power nor capital intensive, 
technology is or can be simple, and economies of 
scale are not large. The raw material accounts for 
a considerable part of total costs of production, and 
since spinning mills can be located near plantations, 
transport costs are small. The gross value added 
by manufacture varics between half and two thirds 
of the value of raw fiber. The import content of 
the finished product consists mainly of depreciation 
and fuel costs, and probably does not exceed 10 
percent of the gross value of output (Table [I-12). 

Since the war, the manufacture of cordage and 
other hard fiber products has been expanding rapidly 
in Latin America, and more than half the volume of 


TasLe H1-12. ~ ComMpoSITION OF GROSS VALUE OF OUTPUT AND 
IMPORT CONTENT IN HARD FIBER MANUFACTURING, Mexico, 1955 


Import 
Total content 

seen Percent oo... 
Raw fiber ccc ccc cece cee e eee eee eeeee 60 0.5 
Fuel and power coc c ccc ccc ce sete tees teens 2 1.0 
Other net inputs... ccc cece eee ee tect ween ee 6 2.0 
Total inputs 000.6 eens 68 3.5 
Labor vice ccc cece eee teense eeeee 11 ~_ 
Profit (estimate) oc. ccc cece cere enews 10 —_ 
Net value added . 0.0... cee cece eee 21 — 
Capital depreciation (estimate) ...........008 11 5.5 
Gross value added Jo. cccccccs cece aee 32 _ 
GROSS VALUE OF OUTPUT ....-- 100 9.0 


Source: Censo Industrial 1956 Unformacién Censal 1955), Resumen 
General. Secretaria de Industria y Comercio. Direccion General 
de Estadistica, México, 1959. 


sisal and henequen exported from this region is now 
in processed form. Despite a shortage of modern 
machinery, the abundance of cheap fiber and the 
low cost of labor make Latin America’s cordage 
mills competitive with those of North America, 
the main import market. 

The postwar development of the Mexican cordage 
industry may serve as an example. Though old estab- 
lished, the industry suffered a decline early in the 
century, and did not begin to expand until the end of 
the second world war. During the 1950s its consump- 
tion of henequen doubled, while its exports of cordage 
almost trebled. Mexican mills employ about 100 
workers each and produce an average of about 1,500 
tons of henequen manufactures a year. Average 
capital investment amounts to U.S. $200,000 per mill, 
or some $2,000 per worker. The value of output 
is about $375,000 per mill, and thus $3,750 per 
man employed. 

Judging by the experience of Mexico, there is 
little difficulty in setting up cordage mills where 
there is a plentiful supply of raw fiber and an abun- 
dant labor force. Training workers seems to create 
few problems, and the low level of wages obviates 
the need for the latest machinery. 


Coir fiber 


Coir, or coconut fiber, is obtained from the husk 
of the coconut, and is therefore a by-product of 
copra manufacture. It is of particular interest as 
a product which is at present largely wasted, but 
which with suitable processing can make a valuable 
contribution to the economy. 

The finest and longest varieties of coir fiber are 
used for making cordage and floor coverings. A 
coarser variety is used in manufacturing brushes and 
brooms, and a short variety is employed for filling 
mattresses, or as a substitute for horsehair in uphol- 
stery. Rubberized coir is used in furniture, aero- 
plane and automobile upholstery, and coir dust is 
useful for acoustics, insulation and air-conditioning 
filters. 

About 95 percent of the world supply of coir is 
produced in India and Ceylon. Coir production is 
one of the biggest cottage industries of India, and 
is a means of supplementing the low earnings of 
small coconut growers and fishermen, and of provid- 
ing employment for the otherwise unutilized female 
labor of the densely populated coastal areas. At- 
tempts to produce coir are also made in other coun- 
tries, and as about five sixths of the world’s coconut 


husks are still burned as fuel, used as manure or wast- 
ed, the potential production is very high. 

The extraction of the fiber from the husks can 
be done either by hand or by machine. The manual 
processing involves a long retting period of five to 
nine months. Spinning coir fiber into yarn is a 
cottage industry performed almost entirely by women 
and children, and is done by hand or by means of 
simple hand-driven machines. At present, almost all 
the world’s supplies of coir yarn are produced in 
India, where the estimated value added per head 
per day is more than 2 Rupees, probably the highest 
figure for all the cottage industries in that country. 

In the mechanical processing of coir, the husks 
are crushed between fluted rollers and conveyed 
mechanically to retting pits. This technique reduces 
the length of the retting period to three to six weeks, 
and the labor requirements per machine are very 
low. To eliminate retting altogether, a dry process- 
ing method has been developed in the United King- 
dom, but the equipment is built for high outputs 
and requires high capital investment. Cheaper pro- 
cessing equipment for smaller capacities, making use 
of the wet method with soaking, is obtainable from 
Japan. A set of machines for the processing of 
1,000 husks a day, producing about 100 kilograms 
of coir, requires an investment of less than U/S. 
$2,000, and includes a crushing machine, combing 
machine and baling press. The labor requirement 
for such a unit would be six men. 

A small brush manufacturing workshop can 
be constructed for about U.S. $1,300 using simple 
Japanese machinery, that is, a wooden-holder mak- 
ing machine, a bristle filling machine, a shaving 
machine, etc., for the daily production of 350 kitch- 
en brushes by six workers. There is also cheap 
Japanese equipment for the making of cordage on 
asmall scale. A two-ply twine-making machine with 
treadle drive for a capacity of about 120 meters 
per hour costs $110 f.0.b., while a three-ply machine 
driven by a 4 h.p. motor and with a capacity of 
about 150 meters per hour can be obtained for $175. 
The price for a small, treadle-operated floor mat 
loom is $453. 

For various end uses, coir requires refining by 
chemical and other treatment. There is no reason 
why this refining could not be done in developing 
countries, which could then manufacture a variety 
of high-priced export products. Another product 
that could be made in developing countries, especially 
those which are also rubber producers, is the rub- 
berized coconut fiber. 
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HIDES AND skINS* 


Hides and skins are another product of which a 
large part of the potential output is at present wast- 
ed. Processing the green hides invariably takes place 
in the country of origin. The method employed 
depends to a large extent on the quantity of hides 
to be processed in a given time, the distance from 
the market and consumer, climatic conditions and 
the availability of labor and raw materials (curing 
salt.and building materials). In developed countries, 
where the abattoir is frequently adjacent to the 
tanneries and large numbers of cattle are slaughtered 
daily, and where flaying is carried out under super- 
vision, the wet-salted method of curing is generally 
adopted. The quality of the product is good and 
there is little labor involved. In some developing 
countries with a substantial meat industry handling 
large numbers of stock at a central factory, the hides 
are salted and piled immediately after cleaning. They 
are later suspension-dried, folded, baled and exported 
in the dry-salted condition. These hides soak back 
well in the tanneries and, provided they were folded 
before they were completely flint dry, there is nor- 
mally little damage, if any, to the grain of the hide. 
Dry salting is preferred where there are long dis- 
tances between producer and consumer, because of the 
saving in transport costs and ease of handling a 
dry, baled product. 

Much of the world supply of hides comes from 
small producers in remote parts of the tropics and 
subtropics. More and more of these hides are pre- 
pared by the suspension air drying method. Where 
climatic conditions are less favorable for part of 
the year, drying sheds are increasingly being erected 
for individual or communal use. In countries with 
a long tradition of vegetable tanning processes, 
production of rough tanned leather has long been 
carried out; the hides are dehaired and vegetable 
tanned before drying, and then folded and exported 
in the bale. The advent of cheap plastic bags has 
made it possible to transport moist rough chrome- 
tanned pelts treated with disinfectant over long dis- 
tances. Taking this into account, together with the 
difficulty of finding wet-house workers in the Euro- 
pean and North American tanneries, this process 
has become economic, and there is a growing demand 
for rough chrome-tanned products. 


See rao, Hides and skins marketing in Africa and the Near 
East. 1963, p, 44-50: rao. Flaying aud curing of hides and skins 
as a rural industry, Agricultural Development Paper No. 49. 1955! 
RAO. 6 feural gaining techniques. Agricultural Development Paper 

o. 68. : 


The potential production of hides, skins or leather 
of many of the developing countries is very great, 
because of their large cattle population. Conditions 
appear to be favorable for investment in the l:ather 
industry in these countries as labor costs are low, 
raw materials including indigenous tannin bearing 
materials are abundant, and there is a rapidly grow- 
ing demand for footwear. Many developing coun- 
tries at present spend large quantities of foreign 
exchange for the import of leather and leather goods. 
However, there is keen competition in the world 
market (a number of tanneries in western Europe 
have had to be closed in recent years) and invest- 
ment in tanneries therefore needs particularly careful 
planning. 

A major question in many countries is’ whether 
to invest in the improvement of existing small 
rural tanneries, or whether to build a few large 
mechanized tanneries which in a short time would 
be able to provide the whole country with first quality 
leather. In areas such as Northern Nigeria and Su- 
dan, where rural tanners have reached a high stan- 
dard and where government policy favors the fur- 
ther development of rural tanneries, investment in 
schools to train tanners is justified. This does not, 
however, eliminate the need for mechanized modern 
tanneries to provide leather for the local market in 
place of imports, for many of the types of leather 
required for modern footwear and other articles 
cannot be produced in rural tanneries, even if par- 
tially mechanized. 

Where no traditional tanning industry exists, it 
is as well to start right at the point of installing a 
mechanized tannery geared to the immediate needs 
of the country or to take the surplus raw stock over 
and above external trade commitments. The advan- 
tages of mechanized tanneries are threefold. First, 
it is easier to inject the necessary technical know-how 
into a centralized unit or units. Second, a mecha- 
nized tannery produces larger quantities of a more 
uniform product. Third, a mechanized tannery can 
produce more types of leather. For example, the 
same group of rural tanners previously working 50 
to 100 hides and skins daily would, for an invest- 
ment of some U.S. $35,000, be able to handle 500 
hides daily in a semimechanized co-operative. A 
fully mechanized tannery costing some $100,000 to 
$250,000 would have an even greater production 
and be able to manufacture finished leathers outside 
the scope of the semimechanized tannery. With 
full mechanization it is possible to transform a 
hide of varying thickness into an almost uniform 
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piece of leather, thus improving the efficiency of 
utilization. 

In order that these tanneries may compete with 
imported leather, their location, capacity, technical 
equipment, tanning material and marketing arrange- 
ments require careful investigation. The principal 
factors influencing location are the supply of raw 
hides and skins, water and power supplies (1,350 
liters of water are required for the tanning of 50 
kilograms of hides and skins, while the quality of 
the water must also be suitable for tanning), facil- 
ities for effluent disposal, and transport accessibility. 

As regards capacity, it appears that the cost of 
leather production generally decreases as the size of 
the tannery increases, provided it is used to full 
capacity. In order to determine capacity, a thorough 
investigation must be made of the potential market, 
including the quantity and price of various types of 
leather. Government-financed tanneries are some- 
times built on too large a scale, so that capacity is only 
partly used, capital costs are too high and leather 
cannot be produced at competitive prices; in order 
to avoid any breakdown of processing, government 
subsidies are poured in. It is preferable to build a 
tannery in which the capacity is fully utilized at 
the start, and to make provision for later expansion. 

In the last 30 years, much progress has been made 
in the improvement of tanning processes. There has 
been a change from vegetable tannin materials to 
mineral tans. The mineral tans are of consistent 
composition, they can be controlled scientifically, and 
smaller quantities are required, so that there is a 
saving in transport costs. Mineral tannage is 
preferred in most instances for shoe upper leather 
because of its finer properties, in particular its prop- 
erty of holding its color, and the ease with which 
the finishing processes can be carried out. ‘With the 
exception of grain correction techniques, which are 
economically restricted to fully mechanized tanneries, 
many recent developments in leather finishing tech- 
niques are suitable for the semimechanized tanneries. 

Although as a general rule vegetable tannage is 
diminishing, in order to save costs it 1s as well to 
investigate locally available tannin bearing materials, 
as these may be suitable for the development of a 
trade in local leather, and also for pre- or rough 
tannage processes for the export stock sold to more 
developed countries to finish for fashion leathers. 
In Sudan, for instance, it has been found that a 
granular substance containing over 50 percent tannin 
is recoverable from mechanically disintegrated and 
separated pods of the Acacia nilotica. 


Apart from expanding leather production for inter- 
nal consuinption in developing countries, investiga- 
tions should be made in some main exporting coun- 
tries of the extent to which hides and skins can be 
partially processed for export. These should mainly 
cover. the pickling of skins (the first stage of the 
usual tanning process), and the light vegetable or 
chrome tanning of hides and skins (as carried out, 
for example, in southern India). The export of 
finished quality leathers from developing countries 
is generally not possible, because of the need for 
uniformity and the frequent changes in fashion in 
import markets. 


FOREST PRODUCTS 


Forests provide a renewable raw material for a 
whole range of industries which have acquired great 
importance in many industrially advanced countries. 
In developing countries they are often neglected, or 
exploited only as roundwood for export. 

Wood removed from forests can be used either 
as fuelwood or for industrial purposes. Industrial 
wood can be employed either in uses where, though 
undergoing several transformations, it maintains in- 
tact its chemical and physical structure, or as a raw 
material in chemical processes where it loses, so to 
speak, its individuality. On the one hand, sawlogs 
are transformed into sawnwood, which in turn Is 
used for construction, shipping and manufactured 
products; veneer logs, transformed into veneers, 
plywood and blockboard, also used for construction 
and manufacture; logs transformed into sleepers, 
pitprops, piling and poles. On the other hand, pulp- 
wood is transformed into pulp by mechanical and-or 
chemical action, and then manufactured into paper 
and paperboard. An intermediate position between 
these two groups is occupied by two more recent 
products — fibreboard and particle board. From the 
manufacturing point of view, fibreboard is nearer to 
the second group and particle board to the first, but 
from the point of view of demand characteristics 
both should be considered in the first group, since 
they are put to much the same uses as sawnwood 
and plywood. 

In physical terms sawlogs account for a much 
greater volume than pulpwood. By far the most 


* The role of forest industries in economic development was 
surycyed in some detail in The state of food and agriculture 1962. 
p. 88-128. to which reference should be made for further details. 
Sec also N.A. Osara. World trends in the pulp and paper indus- 
tries. with special emphasis on developing countries. Paper, pre- 
sented to 20th anniversary meeting of the Empire State Paper 
Research Associates (espra. Syracuse University. Oct. 1965): 
Wood: world trends and prospects. Unasylva, 20 (1-2), 1966. p. 68-97. 
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important use of sawnwood is construction, follow- 
ed by packaging, railway sleepers and manufactur- 
ing; the latter, however, covers an enormous number 
of products —- from furniture to railroad cars, parts 
of motor vehicles, handles, toys, ladders, and pencils. 
In residential building, wood is essentially used for 
framing, sheathing, millwork and flooring. The major 
pulpwood product is paper, followed by paperboard; 
and the most important types of paper are newsprint, 
printing paper, paper for wrapping, and bags. 

In 1958, forest industries (including both wood 
products and furniture, and paper and paper products) 
accounted for 8.8 percent of the total value added 
and 10.1 percent of total employment in manufactur- 
ing industry outside the U.S.S.R. and eastern Europe 
(see Table III-4). The breakdown for the two main 
branches is the following: 4.3 and 3.5 percent of 
value added and 7.9 and 2.2 percent of employment 
respectively for wood products and furniture, and 
for pulp, paper and paper products. This shows a 
remarkable difference between the two main branches 
in labor productivity, which is higher than the average 
in paper and paper products and much lower than 
the average in the other branch. 

A. general idea of the relative importance of the 
major primary forest industries can be obtained from 
Table I1J-13. Some characteristics of the five main 
groups are compared in Table IJII-14. 

The pulp and paper industry is a good deal more 
capital intensive than the other forest industries 
shown in Table IJ-14, and it yields the highest gross 
product per unit of raw material. Since both pulp 
and paper and board products (apart from plywood) 
operate mainly on small-dimensioned woods, do not 
make use of high value timbers and are in fact utiliz- 
ing to an increasing extent wood residues, both from 
other forest industries and from forest operations, 
their lead over sawmilling in terms of value added 
per unit of raw material is even more pronounced 
than is shown in the table. 

These aggregates and averages, however, conceal 
great differences in the scale of operations (and factor 
requirements) within each main group, as will be seen 
shortly when some of the principal features of each 
industry group in turn are discussed. First, how- 
ever, it should be noted that there are a number of 
minor primary forest industries omitted from these 
tables: other industries concerned with wood transfor- 
mation, such as charcoal, wood-wool manufacture 
and wood distillation; and industries concerned with 
the extraction and refining of tanning materials, resins, 
lacs, oils, and the like. Thus, total employment in the 


TABLE III-13. — RELATIVE IMPORTANCE OF THE WORLD’S PRIMARY FOREST INDUSTRIES COMPARED, 1961 


Roundwaod 

equivalent Gross value of output! Investments Labor force 

of output 

Percent |MillionU.S.$| Percent | Million U.S.$| Percent Millions Percent 
Sawmilling .. 0c. c ec cece cece cence eee e nese neeeee 69 13 700 46.9 8 500 17.2 31.2 60.3 
Paper and paperboard ............... 00 eee teens 24 12 900 44.2 38 300 77.4 1.6 30.2 
Plywood co.cc cece eee een t enn eee ene ee eee 5 2 000 6.8 1 800 3.6 0.4 7.6 
Fibreboard and particle board ............00eee08 2 600 24 900 1.8 0.1 1.9 

TOTAL cece ccc ee eee enna 100.0 #29 200 100.0 49 500 100.0 5.3 100.0 


Source: Wood: world trends and prospects, 


Unasylva, 20 (1-2), 1966, p. 68. 


tAt 1960 prices. ~ * Excluding the value of all other wood products ($1,690 million). 


TABLE IIJ-14. ~ SELECTED RATIOS, WORLD’S PRIMARY FOREST 
INDUSTRIES, 1964 


Gross 
value of jlnvestment}Investment Employ- 
output per per unit er unit 
per unit person of raw mot raw 
or eae employed | material material 
$ : No. per 
3 per wt | thousan 
$ unde Thousand| round- | U.S. 
wood U.S.$ wood |m® round- 
Per year| wood 
ber year 
Sawmilling ............. 30 4 18 5 
Pulp and paper 60 35 1440 4 
Plywood... 0. cece seen eee eae 45 4 25 7 
Fibreboard ................. 30 18 135 2 
Particle board ...........08. 45 14 135 2.5 


Source: N.A. Osara. World trends in the pulp and paper industries, 
with special emphasis on developing countries. 
* Based on three eight-hour shifts per day. 


primary wood-transforming forest industries reaches 
close on 6 million, while about the same number 
are engaged in the secondary forest industries — fur- 
niture, container, box, match and other wood-working, 
and various paper converting industries. 


Sawmilling 


In the sawmilling industry, the size of establish- 
ment varies from small mills (often mobile) in the 
forest, producing a few cubic meters a day for local 
necds, to highly mechanized mills with an annual 
capacity of several hundred thousand cubic meters, 
producing for export or serving large consumption 
centers. All have their place; optimum size and 
location can be determined only in the context of 
raw material supply, markets served, and communi- 
cations between the two. Communications bulk large- 
ly in determining location, given the high incidence 
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of transport costs on the raw material delivered mill 
and the finished product delivered to the market. 
Value added in processing is small, and economies 
of scale in the mill installation not of decisive impor- 
tance. Typically the cost of logs delivered mill re- 
presents 50 to 70 percent of mill production costs. 
Because of this, and because of the need to carry 
an adequate stock of logs to assure continuous oper- 
ation and of processed sawnwood to meet customers’ 
requirements, working capital needs are heavy, often | 
amounting to as much as fixed investment. 

Labor needs vary within very wide limits, depend- 
ing on the type of material sawn, the degree of mech- 
anization and, of course, on efficiency of operation. 
To produce | cubic meter of sawn softwood in a 
mill of 10-15,000 cubic meters of annual capacity 
in a less developed European country requires 10 
to 14 man-hours; in a larger mill of 20-35,000 cubic 
meters of annual capacity, only 7 to 10 man-hours 
are needed. The more homogeneous the log intake, 
the greater the possibilities of mechanization and 
labor-saving. Hence, labor productivity (as measur- 
ed by output per man-hour or man-year) is normally 
much higher in sawn softwood mills than in mills 
sawing hardwood. In predominantly coniferous for- 
est areas —- North America, U.S.S.R. and northern 
Europe — softwoods comprise 85 to 95 percent of 
the raw material for sawmilling as compared with 
10 to 40 percent in Asia, Latin America and Africa. 

A large proportion of the raw material entering 
the sawmill, about 30 to 40 percent for the world 
as a whole, emerges from the process in the form 
of slabs, edgings and sawdust. This material, at one 
time wasted, today can be almost all turned to indus- 
trial account if there are appropriate forest industries 
in the vicinity to use it. The slabs and edgings can 
be chipped for pulp or board manufacture and even 
the sawdust and shavings from planing mills can 


be utilized in other wood-processing industries. The 
possibility of utilizing sawmill residues has already 
considerably modified the economics of wood-based 
industries in the developed areas of the world and 
has in many cases encouraged the integration of 
forest industries. In wood-deficit countries, it has 
contributed to a considerable broadening of the wood 
raw material basis. 

As yet, these potentialities have scarcely been real- 
ized in most of the developing countries. The time 
is not yet ripe for creating large integrated forest 
industry complexes, but there are countries where it 
is already possible to introduce successfully one or 
more smal] industries operating wholly or partly 
on mill residues, manufacturing particle board, or 
wood composition boards or blockboard for con- 
structional purposes. Alternatively, when a new saw- 
mill is planned, the possibility of associating such 
a related enterprise with it from the outset may 
enhance both its prospective financial return and its 
social evaluation. 

Sawmilling is usually the first forest industry to 
be established. It does not require a high degree 
of technical skill on the part of its labor force, but 
only on the part of a few key technicians. It is 
much more flexible in location, in size of plant, and 
in finished product than any of the other primary 
forest industries. If export demand is good, the 
industry can concentrate on high-quality production 
of lumber to dimensions required by the overseas 
market, using substandard production resawn for 
the local market. Should export demand cease or 
require different specifications, the industry can 
quickly adapt itself to the changed requirements. 


Pulp and paper 


Second of the primary industries in terms of raw 
material requirements and value of output, but far 
and away the largest in terms of capital invested, 
the pulp and paper industry has grown rapidly in 
recent years. This industry is much more heavily 
concentrated than the sawmilling industry, mainly 
because, although wood costs represent the main 
item in total production costs and a cheap wood 
supply is essential, other process materials and pro- 
duction factors assume considerable importance. The 
pattern of production costs varies considerably with 
the process used, the size of plant, the location, and 
according to whether the process is integrated (pulp 
and paper) or not. Some of the main characteristics 
are deducible from Table IJI-15, though there is 
considerable variation between geographical areas and 
individual mills. 

While wood costs still represent a third to a half 
of total production costs, it will be observed that, 
firstly, capital charges are high; secondly, process 
chemicals assume a considerable importance, especially 
for bleached grades; thirdly, power, steam and water 
represent a very important element; and fourthly, 
labor costs are relatively small. 

Obviously wood costs have an important, though 
not as in sawmilling a dominant, influence on total 
costs. The wood costs shown in Table III-15 are 
for wood delivered mill. Labor represents the major 
element in this cost and thus, while the mill opera- 
tion itself is not labor intensive, the associated forest 
extraction operations are. Investment needs for this 
industry are certainly heavy. Typical requirements 


TABLE III-15. ~ RELATIVE IMPORTANCE OF VARIOUS COST ITEMS IN THE PRODUCTION OF PULP AND PAPER 


NSSC-pulp? Sulfate pulp? nonintegrated 
Chemi- | (readleaved wood) ~ : Newsprint,| NSSC# 
. e - 1 a 
Mechanical ground. integrated Bleached integrated | corrugat- 
_ pulp, 4 wood Un- . . mechanical}ing board 
integrate integrated bleached Broad- pulp integrated 
bievmeg | Bleached | Sonfers | Conifers | teaved | Straw 
eache wood 
cece bee ce eee ee neces Percentage of the total production cost at the mill 0... ..0.0 06 cc cc cee 
Fibrous raw material 22.0.0... cece eee ee 40 29 36 32 50 43 35 32 39 31 
Chemicals... 00... ccc cece cece tec e nee e ees —_ 12 3 18 4 12 14 15 ~ 3 
Other materials 0.0.0... cece eee eee eee 3 3 4 3 3 3 3 3 4 5 
Power, steam, water ....... cece eee ee eee eee 21 18 12 10 2 & 5 5 15 13 
Labor, including repair 22... 2.0... cece ee eee 7 7 9 7 7 6 8 8 9 9 
Supervision overhead. ...... 0... eee e eee 5 5 5 4 6 5 6 7 5 5 
Capital costs 2... cc ccc cece ce ccc cece ences 24 26 31 28 28 27 29 30 28 34 


1 With recovery-of chemicals: nssc - neutral sulfite semichemical process. Production. capacities: about 100 tons per day. 
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(fixed investment in the mill only, excluding working 
capital and any necessary infrastructural investment) 
for medium-size mills of 100 tons per day capacity 
(or 30,000 tons per year) in a developing country 
range from U.S. $12 million to over $20 million, 
depending on location, process and production pro- 
gram. 

More than half this investment consists of equip- 
ment, engineering, fees, etc., normally requiring foreign 
exchange outlay in a developing country. On the 
other hand, pay-out time (total investment divided 
by annual gross output) is not high — ranging from 
18 months to 4 years. 

However, there are a number of indivisibilities in 
the technological process which make for sizable 
economies of scale. These are particularly pronounc- 
ed for newsprint and for kraft pulp and paper. A 
general indication of the variation of capital costs 
with size of mill for some typical mills is afforded 
by Table IIT-16. Clearly, given the high impact of 
capital charges on production costs, a small mill 
must enjoy compensating advantages if it is to com- 
pete successfully with a larger rival. 

Power requirements are also high, normally rang- 
ing from 350 to 550 kilowatt-hours per ton of bleach- 
ed sulfate pulp to 1,700 to 2,000 kilowatt-hours 
per ton of newsprint. The freshwater requirements 
in pulp and paper, manufacture are high, especially 
for bleached grades of chemical pulp and certain 
special papers. An integrated paper mill with a daily 
output of 100 tons consumes about 40,000 cubic 
meters of water, which equals the needs of a city 
of some 150,000 inhabitants. 

For the production of chemical pulp considerable 
quantities of chemicals are required, both for cook- 
ing and bleaching: for every 1,000 tons of bleached 


TABLE [I-16. — INFLUENCE OF TYPE AND SIZE OF PULP AND 
PAPER MILLS ON FIXED INVESTMENT 


Daily capacity, metric tons 


25 50 100 200 


Fixed investment in thousand U.S. $ 
per ton|day 


NONINTEGRATED MILL 


Unbleached chemical pulp ...... 235 175 135 105 
Bleached chemical pulp ......... 325 240 190 150 
INTEGRATED MILL 

Unbleached paper .............. 300 230 180 140 
Bleached paper ...........0..00. 390 295 185 


235 


SOURCE: FAO/ECAFE. Report of Conference on Pulp and Paper 
Development Prospects in Asia and the Far East, Tokyo, 1960. 
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pulp produced, 200 to 500 tons of chemicals are 
consumed. Where chemical pulp operations are con- 
cerned, this shows the importance of convenient 
access to basic materials, such as saltcake, salt and 
limestone. 

Bringing large quantities of raw materials to the 
mill, and shipping the finished product, entails a 
considerable transport problem. Thus, not only is 
good transport organization necessary: heavy ‘ex- 
penditure may be required on transport facilities 
such as roads, rail, harbors and trucks. 

Space precludes a detailed discussion of available 
pulping processes and of the fibrous materials to 
which each is specially adapted. It is sufficient to 
mention here that, even though the major part of 
the world’s pulp and paper is still made from tradi- 
tional coniferous species, there are very few timbers, 
coniferous or broadleaved, which cannot today be 
pulped by one or other of the available processes, 
and that there are processes suited to a wide variety 
of nonwood materials, including bamboo, esparto 
and other grasses, cereal straw and bagasse (sugarcane 
waste). It should be added, too, that one of the 
cheapest sources of fiber for paper-making is waste 
paper, which can replace virgin fiber to a considerable 
extent in many grades, and wholly in some grades 
of paperboard. 

Though quantitative labor requirements for pulp 
and paper manufacture are modest, a fairly high 
proportion, ranging from 35 to 45 percent, needs 
to be skilled. 

The question of the feasibility of small-scale pulp 
and paper production has been the subject of much 
discussion in recent years. The trend in the world 
is toward increasingly large production units in order 
to take maximum advantage of the considerable 
economies of scale. It is, however, necessary to 
distinguish between different types of mills and prod- 
ucts, and there is no hard-and-fast rule that can 
be applied to all situations. Small-scale units may 
be justified in some cases in the developing countries 
serving as a starting nucleus for developing local 
markets and skills. Large-scale units, which cannot 
be supported by local markets, should be considered 
on a regional basis. 


Plywood, fibreboard and particle board 


Plywood. The most important factor in the loca- 
tion of plywood mills is the availability of large- 
diameter logs of good form, whether indigenous or 
imported, suitable for peeling or slicing. Much of 


the industry which has been built up in Europe and 
Japan has been based on imported tropical hard- 
woods. With veneer-size logs becoming progressively 
scarcer, technical progress in the industry has con- 
centrated on making use of smaller diameter logs 
and lower quality material, for example, by cutting 
out defects, and reducing core size.. The transfor- 
mation coefficient in plywood manufacture is fairly 
low, losses on conversion amounting to 50 to 70 
percent (40 to 60 percent on veneer manufacture). 
Frequently all or part of these residues will be used 
as fuel for steam and power needed in the plant 
for hot presses, dryers, etc. But, if a commercial 
outlet is available for them, this can have a decisive 
influence on the economics of operation. Blockboard 
manufacture is largely a branch of the plywood 
industry. There is also a notable trend to integrate 
the plywood and particle board industries, not only 
because the latter use the residues of the former, 
but also because much particle board is veneer- 
faced and because both industries serve the same 
consuming sectors, construction and furniture. 

The cost of wood raw material represents 30 to 
50 percent of total manufacturing costs, the other 
important process material being adhesives (synthetic 
resins, casein, blood albumen, soybean, etc.) of which 
about 25 to 35 kilograms are required per cubic 
meter of plywood.. With the growing importance of 
moisture-resistant and waterproof plywood, the con- 
sumption of urea and phenol resins has increased 
rapidly. 

Investment costs, though higher than for sawmill- 
ing, are much lower than for pulp and paper manu- 
facture — about U.S. $100 to $200 per cubic meter 
of annual capacity. Scale economies are less pro- 
nounced than for pulp and paper; they relate mainly 
to power. and presses, and only mills operating ‘on 
large quantities of uniform material (for example, 
Douglas fir) and manufacturing standard grades can 
fruitfully introduce much mechanical handling and 
some automation control. 

Labor needs per cubic meter of output vary sub- 
stantially, depending upon the degree of mechaniza- 
tion, log sizes, average thickness of veneer, need for 
patching, and so on. In less developed countries, 
more than 100 man-hours per cubic meter may be 
used if circumstances imply heavy reliance on man- 
ual handling. The proportion of skilled labor need- 
ed may range from 20 to 35 percent. 

What has been said under sawmilling concerning 
the opportunities in developing countries for carry- 
ing out further processing before export applies also 
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to plywood manufacture. It is perhaps useful to 
note a recent trend toward establishing nonintegrat- 
ed veneer plants, making green or drier veneer, to 
feed local or overseas plywood plants equipped simply 
with a press or drier and press. Such veneer mills 
require less investment, and can operate on a limited 
supply of veneer logs. Shipment of veneers saves 
weight and space compared with shipping logs. 
Blockboard, laminated board, etc. are included in 
the broad category of plywood, and output of these 
products has increased parallel with the production 
of particle board. Blockboard can be manufactured 
almost manually, with but lhmited equipment. It is 
of considerable interest to many developing countries 
since it can not only replace imports, but also offers 
an outlet for thinnings and small-diameter logs from 
coniferous plantations as well as for sawmill residues. 


Fibreboard. This industry has many affinities with 
the pulp and paper industry. The problems of wood 
supply are similar, as is the stage of pulp preparation, 
if the traditional wet processes are employed. Pro- 
cess chemicals-are not normally required, and the 
sizing materials and additives which impart particular 
qualities to the finished product do not represent an 
important element in total costs. Wood costs may 
account for 20 to 40 percent of the total, depending 
on the size of mill (though they may fall to 10 per- 
cent if cheap residues are available), while fixed 
charges (mainly depreciation and interest on working 
capital) may account for 20 to 30 percent, again 
depending on size of mill. Thus, as with pulp and 
paper, scale economies are significant. Fixed invest- 
ment per daily ton may range from U.S. $90,000 to 
$100,000 for a mill of 6,000 tons annual capacity, 
down to around $30,000 for a mill of 50,000 tons 
annual capacity. 

An adequate supply of fresh water is required; 
water needs are similar to those for newsprint pro- 
duction. Power requirements, at 300 to 800 kilo- 
watt-hours per ton of product, are less than for 
newsprint but more than for chemical pulp. Labor 
needs (in the mill} are modest, ranging from 12 to 
40 man-hours per ton. Fibreboard production can 
be based on a wide variety of coniferous and broad- 
leaved species, including suitably blended mixtures, 
and is eminently suitable for utilizing residues (n- 
cluding even bark and sawdust) from other forest 
industries. There is a growing trend toward the 
use of unbarked wood. 

In recent years several dry processes for fibreboard 
manufacture have been developed. These processes 


may well come to have an interest for developing 
countries since there is no need for large supplies of 
fresh water. Resins are, however, needed for bonding 
purposes. 


Particle board. This industry is essentially a 
postwar development. Like fibreboard, particle board 
can make use of a very wide variety of species, conif- 
erous and broadleaved, as well as flax, bagasse, 
and wood residues; indeed, this industry was developed 
in the first instance to make use of wood residues. 
It is, in fact, this tolerance in raw material require- 
ments that confers on both these board industries 
an attraction for countries with tropical forests, 
wherein frequently only a small proportion of the 
available timber (species and sizes) are suitable for 
the other major forest industries. 

Investment in a particle board mill of intermediate 
size represents roughly half that in a fibreboard mill 
of comparable tonnage. Though there are econo- 
mies of scale, relatively small mills can be economic, 
particularly if operating on locally available residues 
or serving a captive market. Investment cost ranges 
from about U.S. $12,000 to $30,000 per ton per day, 
depending on the process used and hence on the 
type of board produced. 

There are fewer restrictions on location than in 
the case of fibreboard. Water is not needed. Power 
requirements are modest, 100 to 300 kilowatt-hours 
per ton of board, as are mill labor requirements, 
5 to 20 man-hours per ton. A key consideration, 
however, is the availability and cost of resin, nor- 
mally urea, or phenol resin. This bonding material, 
which represents about 5 to 8 percent of the 
weight of the finished board, may account for 15 
to 35 percent of production costs, depending on the 
process used and the cost of resin. Thus resin costs 
may frequently exceed wood costs. Obviously, if 
resin has to be imported, this sharply diminishes the 
import-saving value of the project. 


Miscellaneous and secondary forest industries . 


There are very many other industries based on 
raw materials of forest origin. Though some are 
little more than extensions of the sawmilling and 
veneer industries, they may be separately established, 
particularly where the existence of a suitable resource 
or the needs of a consumption center make this 
advisable. In some instances the raw materials may 
even be imported. 

Some of these forest industries have a direct impact 
on agricultural development. One example. is ..the 
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production of packaging materials. Wooden crates 
and boxes ate widely used. Investment requirements 
for box-board production are generally low, compar- 
ed with the production of plywood boxes, or corrugat- 
ed paperboard and multi-wall sacks. Wirebound 
veneer containers are extensively used for export 
fruit packaging; since relatively small diameter logs 
can nowadays be economically used for veneer and 
plywood production, the industrial production of 
such containers is attractive. For tea packaging, 
plywood chests have been traditionally used. For- 
merly, all of the plywood had to be imported, but 
India and Ceylon now have sizable plywood mills 
and produce substantial quantities of tea-chest ply- 
wood. 

The use of corrugated board boxes for fruit packag- 
ing continues to increase (in the United States their 
share rose from 5 percent in 1950 to 50 percent in 
1960). Such boxes are also suitable for the packag- 
ing of tropical crops, but sulfate pulp and liner 
board, from which they are made, are normally 
manufactured in large industrial units. 

In most developing countries, wood is an inex- 
pensive, locally available raw material for the con- 
struction of rural housing, for storage facilities and 
for many other uses related to agricultural produc- 
tion. Developments in wood preservation have made 
it possible to use many wood species which hitherto 
have been considered nondurable. Investments re- 
quired for sawmills, preservation and wood manu- 
facturing facilities are low, and they can easily be 
established in the rural areas themselves. On the 
other hand, larger industrial units of this kind may 
also be established. Prefabrication of building and 
construction elements is frequently integrated with 
the sawmilling or wood-based panels industry. 

Wood-based panels, in particular plywood, are 
now produced in many developing countries or are 
available at reasonable cost. Exterior type plywood 
withstands rigorous exposure to moisture, chemicals 
and manures. It is successfully used for a variety 
of purposes such as broiler and laying houses in 
the poultry industry, hog and calf houses and dairy 
structures, and also in large storage structures for 
grain, silage, fertilizer and fruit. 

Wood turning, with handles for apricnttacaica im- 
plements and sports goods, woodenware and spools 
as principal products, is a further example of the 
great variety of industries based on raw materials 
of forest origin. The manufacture of match blocks 
in the form of sawnwood or veneer is another. Small 
plants: (or units within larger plants) are suitable for 


producing shingles, pencil slats and briarwood pipe 
blocks, often for export, where appropriate raw ma- 
terials are available. 

The chemical distillation of wood yields a large 
variety of products, the more important of which 
are charcoal and methyl or wood alcohol. The 
capital requirements for wood distillation plants are 
not excessive. Charcoal alone may be produced by 
simple pit methods requiring no capital. The other 
products are, of course, lost in this case. 

A number of extractives from wood and bark 
provide the raw material for several small but im- 
portant industries. Some species of pine are suitable 
for the tapping of a resinous exudate used for the 
manufacture, by a distillation process, of turpentine 
A considerable amount of labor and 
little capital are required in the industry. The trees 
may also be used for their timber. The production 
of tannins for the leather industries may be based 
on a great number of woody and herbaceous plants. 

The final group of industries to be briefly summariz- 
ed here are the secondary wood industries, which 


and resin. 


use as their raw materials the products of sawmills, 
plywood and veneer plants and board mills. They 
may be closely associated with mills producing their 
raw materials or may, in contrast, be widely decen- 
tralized near consuming centers. Among the more 
important of the secondary wood-using industries 
are furniture manufacture; joinery plants producing 
such things as doors, window sashes, and moldings; 
boat-building; manufacturing of vehicle bodies, etc. 
These industries tend as a group to be labor intensive 
~~ calling for a wide range of skills —- and to use 
relatively high-cost raw materials. Capital require- 
ments are generally modest to low. Plants can often 
be small and decentralized, but there are some econ- 
omies of scale for the more mechanized. Even in 
countries with little or no forest resources they can 
be operated on imported materials saving appreciable 
foreign exchange on the value added. Many wood- 
deficient developing countries are now importing 
products of the secondary wood and paper industries 
to a value in excess of their imports of all other 
wood and paper products. 


INDUSTRIES SERVING AGRICULTURE 


Agricultural production uses as inputs a great 
variety of industrial products. In traditional agri- 
culture the use of such inputs is generally small, but 
a main feature of the modernization of agricultural 
production is the widening range of goods demanded 
from the industrial sector. In part this reflects in- 
creased specialization in the economy, for many 
activities such as the manufacture and repair of im- 
plements, construction work and the preparation of 
animal feed, which were originally carried out largely 
on the farm, tend increasingly to be transferred to the 
nonfarm sector, in the same way as some food pro- 
cessing has been transferred from the farm to the 
factory. 

These inputs originate from many different 
branches of industry. The chemical industry provides 
fertilizers. The pharmaceutical industry produces 
drugs, antibiotics, biologicals, pesticides and_her- 
bicides. The engineering industry makes the trac- 
tors and other machinery, tools and implements, 
stationary power units, pumps and transport equip- 
ment that represent much of the fixed capital invest- 
ment in agriculture. Agriculture is also a major 
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consumer of fuel and power, and of construction 
materials for farm buildings and storage facilities. 
Forestry requires specialized tools and equipment, 
and fisheries are an important customer not only 
for the shipbuilding industry but also for industries 
producing highly spectalized gear and electronic equip- 
ment. In the more advanced economies, the prep- 
aration of compound animal feedstuffs is an im- 
portant activity, generally closely allied to the food 
processing industry and often based on its by- 
products. Finally, a wide variety of equipment 
is required for the industries processing, packing 
and transporting crop, livestock, fishery and forest 
products. 

Although they originate from so many different 
sectors of industry, the products enumerated above 
have a certain unity in that they are all destined for 
the same final consumer. It is therefore of interest 
to examine them together as the industries serving 
agriculture, especially those (such as the manufacture 
of fertilizers, pesticides and farm machinery) that 
are producing specifically for agriculture rather than 
for other sectors as well. 


Industrial inputs for agricultural production ing methods (for example, it averages only 9 percent 
in southern Europe, as compared with 21 percent 
in northwestern Europe). 

For the developed countries, the data based on 
input-output tables show a roughly comparable pic- 
ture, especially when account is taken of the wider 
dispersion of the data over time, and the fact that 
most of them refer to a period several years back. 
The current inputs of industrial products generally 
range in this group of countries from 7 to 16 percent 
of the gross value of output, with somewhat higher 
figures for the Netherlands and the United King- 
dom.®* In addition, industrial products make a 


Tables THI-17 and II-18 indicate the role of inputs 
of industrial origin in agricultural production. The 
data in Table IfI-17, which are confined to developed 
countries, are derived from agricultural sector ac- 
counts. Table III-18 is based on input-output tables, 
which make possible the inclusion of a number of 
developing countries as well. 

The data based on sector accounts show that in 
developed countries the share of purchases of current 
inputs from other sectors and abroad (excluding 


feedstuffs) ranges from 8 to 29 percent of the gross ——— 
"The relatively high figure in these two countries may reficct 


value of output. The ratio is clearly higher in the the input of industrially ‘prepared feed mixes. whieh in input- 
: : . : output tables are classified as products of the food industry. 
countries with technologically more advanced farm- fcedstuffs are excluded from the data based on sector accounts. 


TaBLe III-17, - CURRENT OPERATING EXPENSES AND GROSS CAPITAL EXPENDITURE IN AGRICULTURE, 1960-62 


Current operating expenses? Gross capital expenditure 
of which of which 
Share of Share of 
gross value Fuels . gross value buildings New 
of output | corcilizers | Pesticides | lubricants, va tenance of output | costruction machines 
electricity and . 
improvement equipment 
Fa Pa POrCOnt coc ee ce ce eee nee eee 

United Kingdom 29.1 16.3 see 10.4 32.4 8.8 33.4 66.6 
Sweden ... ccc cece eee eee eee nett teens 26.2 25.0 tee 18.8 37.4 14.7 39.5 60.5 
Germany, Fed. Rep. of 2.00... cc cece eee e eens 22.7 25.7 2.6 15.9 39.7 24.6 58.9 M161 
Denmark 0... eee eee e eevee eee eee 22.5 25.5 tee 13.5 28.0 9.5 34.9 65.1 
AUSEFid Coc cece cece ee ee eee eee eee e eee e ene e en nes 20.8 16.9 2.3 15.0 28.7 17.8 37.0 63.0 
Switzerland 0.0... . ccc ccc cece cece eee e ete ee ences 19.8 16.1 5.5 13.9 21.6 13.5 39.7 60.3 
France ooo. ccc cece cece cece eee e ee ee ee ence een ees 18.6 31.1 3.0 12.2 21.3 9.4 17.1 82.9 
LS 1 < 16.9 25.1 15.7 6.0 9.41 48.2 51.8 
Netherlands 16.8 35.2 tee 10.4 24.0 9.2 57.8 42.2 
Norway ...... ccc ccc cee cece e sence 15.1 33.2 see 23.5 tee 24.7 64.3 35.7 
Belgium 2.0... ... cece eee c cece eee ee ee 14.8 39.4 3.9 10.3 9.6 7.0 40.5 59.5 
Finland .... 14.6 45.6 24.6 27.1 14.7 17.2 82.8 
Northwestern Europe «00.0... ccc cee cee 21.5 25.5 (3.3) 13.3 (29.6) 13.6 43.1 56.9 
Yugoslavia oo... cece cece cece cece etc cntteeeeeee 10.0 28.9 7.5 14.9 18.5 18.0 49.1 30.1 
Spaio oo... cece vec e ce cece cece ete ee nen eeeeeeee 9.7 51.7 8.8 15.0 12.6 8.6 L 14.7 40.3 
Healy oo. cece cece cece cece tcc eee eee een eneeee 9.0 30.5 11.7 9.4 see 14.6 72.1 27.9 
Greece oo ccc cee cece cence nett eee eees 8.3 42.2 4.7 6.1 9.0 11.8 12.6 12.1 
Southern Europe... 0. ce cece eee oA 36.5 10.0 11.3 (16.5) 14.2 62.8 26.9 
WESTERN EUROPE ......... 000000 eeeeee 17.8 27.3 (5.0) 13.4 (28.4) 13.7 48.1 49.4 
1 19.2 10.8 8.9 6.5 13.2 23.3 81.3 18.7 
Hungary . 0.0.0. c cece cece cece cece cence eet e ee tes 15.1 15.9 8.4 17.9 28.4 16.4 38.8 43.4 

Poland beeen Penne eee eee eee ee eee eee e eee eeeee 12.5 29.4 1.9 17.8 32.4 10.7 


SOURCE. FAO/ECE, Fifth report on output, expenses and income of agriculture in European countries. Vol. UL, Statistical Annex, Geneva, 1965. 


Nors, . Operating expenses relate to the purchase of materials and services for current pr i x 

N s q a production from other sectors of the economy and 
from abroad. Thus they exclude purchase of capital equipment (shown scparatcly in the table) and inter farm sales. In the present 
table all purchases of feedstuffs have also bcen excluded. For the eastern European countries. the definitions are somewhat different 
(see original source). Figures in parentheses are estimates. . 


1 Exeluding feedstuffs. 
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TABLE ILL-18. - CURRENT AGRICULTURAL INPUTS FROM INDUSTRIAL 
AND SERVICES SECTORS 


Year Industry } | Services * 

Percent of gross value 
of output 

United Kingdom 2.0... cece cece 1960 | 28.4 14.6 
Netherlands 0.0.0... cc ccc cece ence ee eens 1959 23.0 4.6 
Germany, Fed. Rep. of ........ 0... e eee 1960 16.3 51 
Belgium... 0. ccc ccc eee cece eee e ene 1959 13.9 4.8 
Papan occ cece eee eee eee ee eee 1960 13.5 3.6 
France 0... ccc cece cece eee 1959 12.8 8.3 
United States: livestock ............0.4 ) 12.2 9.8 
otheragriculture ....... 1958 ( 12.0 20.9 
forestry and fisheries... .]! | 74 15.6 
Australia 0... cc ccc cece cere eens 1958/59 11.8 26.6 
New Zealand 0.0... 0.0... c eee e eee eee 1954/55 11.4 10.9 
China (Taiwan) 2.0.0.0... 0c cee eee 1962 9.7 10.9 
Norway occ cece cece cece cece eeeeeeeeenee 1954 9.2 44 
Mealy oo. cece eee eee 1959 7.0 3.8 
Denmark 0.0... 0c c eee eee eee eens 1949 6.8 4.8 
Finland... ccc cece cece eee eee ees 1956 6.8 5.6 
Malaysia: Malaya... 2... cee eee eee 1960 6.6 2.4 
Philippines 2.0.0.0... eee 1956 3.2 16.3 
1955 3.0 0.7 
1956 2.2 25.1 
1960 1.8 30.4 
1958 0.3 0.2 


SOURCE. 


+ Including mining. ~ * Including construction (maintenance and 
repair). - * Excluding construction. 


National input-output tables. 


contribution to agricultural output through their 
use in services, utilities and construction (repair and 
maintenance) activities. These are included in the 
total for data based on sector accounts, but are 
shown as a separate group in the input-output data. 

In developing countries, the current input of both 
industrial products and of services is a much smaller 
portion of the gross output. The former ranges, in 
the countries for which data from input-output tables 
are available, from virtually zero in Bolivia to almost 
10 percent in China (Taiwan). The data on services 
show an even wider range, probably in part due to 
differences in definition and coverage. 

Although the current inputs of industrial origin 
in the agriculture of the developing countries are 
generally so small at present, the high figure for 
China (Taiwan) in Table III-18 suggests that inten- 
sive efforts to raise output and productivity will, 
especially if land resources are limited, necessitate 
industrial inputs of comparable magnitude with those 
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in developed countries: Thus, while the share of 
agriculture in the economy falls as development 
proceeds, this is likely to be largely offset, as regards 
agriculture’s demands on industry, by the increase 
in industrial input requirements per unit of output 
as farming techniques are improved. 

The data in Table III-18 refer to current inputs 
only, and ignore the input .of fixed capital, thus 
considerably underestimating the total demand for 
industrial products as agricultural inputs. Data on 
fixed capital inputs are unfortunately very incom- 
plete. Some national investigations suggest, however, 
that in at least some of the advanced economies 
the capital stock per worker is substantially greater 
in agriculture than in manufacturing industry.” 

The data on actual capital expenditure in Table 
HI-17, available only for developed countries; indi- 
cate that this varies from 7 to 25 percent of the 
value of gross output. It tends to vary less pre- 
dictably than: current expenses, with little obvious 
relationship with the level of technological develop- 
ment in agriculture and probably is more a reflection 
of the countries’ efforts to mechanize their farming 
and to bring about structural and other basic changes. 
In contrast to the current expenditure, moreover, the 
ratio of capital expenditures to gross. output was 
on the average somewhat higher in southern Europe 
than in northwestern Europe. 


GROWTH OF DEMAND FOR INDUSTRIAL INPUTS 


Only for fertilizers and tractors is it possible to 
present some worldwide tabulations which provide 
some indication of the growth of demand (Tables 
TII-19 and III-20). These are, however, two of the most 
important production requisites that industry pro- 
vides for agriculture. Fertilizers are a major source 
of increased production and productivity, and trac- 
tor numbers give a rough indication of the general 
level of mechanization. , 

Between 1945/46 and 1964/65 world fertilizer con- 
sumption rose more than five-fold; and even during 
the more normal period from the mid-1950s to the 
mid-1960s it doubled. In the developing countries, 
where the level of consumption is still very low, the 
growth has been much the fastest. 

Among the many items of farm machinery, trac- 
tors are usually a key element, because of their many 


7 This is said to be so, for example, in the United Kingdom 
(see FAO/ECE. Fifth report on the output. expenses and income of 
agriculture in European. countries, Geneva, 1965, p. 110) and in 
the Federal Republic of Germany (sce G. Miiller and H. Schmidt, 
Kapitaleinsatz und Produktivitat in Landwirtschaft nnd Industrie, 
Berlin - Miinchen, 1959). 


TABLE IIf-19. — CONSUMPTION AND PRODUCTION 
OF COMMERCIAL FERTILIZER 


Consumption 

Produc- Surplus 

increase], t!O" or. 

1945/46 |1954/55|1964/6511954/55| 1964/65) deficit 

1964/65 

. Million tons ...\Percent| Million tons 
Western Europe .......66- 3.2 6.3 12.9 105 11.4 |— 1.5 
Eastern Europe and U.S.S.R.} 0.8 41 8.4 105 | 13.2 /+ 4.8 
North America .......e0- 2.7 6.1 10.7 75 12.1 j-+ 1.4 
Oceania .csccececccceeecer 0.4 0.7 1.4 100 1.2 — 0.2 
Japan occ cecccccccccecvece 0.1 141 1.8 64 2.0 |+ 0.2 
Developed countries ..)| 7.2 | 18.3 | 35.2 92 | 39.9 4 4.7 
Latin America ....ceeeeeee 0.2 0.5 1.6 1220 10.7 |—~ 10.9 
Far East 293... ccc cece n eee — 0.5 2.0 300 0.7 |-—- 1.3 
Near East 2... cece ee ee cence _ 0.2 0.6 200 0.5 j— 0.4 
ARrICO Coc cere ceeeeeeceeene 0.1 0.3 10.6 1200 10.4 |— 10.2 
Developing countries . 0.3 1.5 4.8 220 2.3 j— 2.5 
WORLD TOTAL? ..... 7.5 | 19.8] 40.0 102 | 42.2 |+ 2.2 


1 1963/64. ~ ? Excluding Japan. — ? Excluding China (Mainland). 


applications as a mobile and stationary source of 
power. International comparisons of tractor num- 
bers must be made with caution, because of the 
differing sizes and capacities of the tractors used in 
different countries, as well as differences in the in- 
tensity of their use. The broad picture presented 
by Table ITI-20, however, is very similar to that in 
the table on fertilizer use, suggesting that the adop- 


TABLE LJ-20. ~ TRACTORS USED IN AGRICULTURE 


Increase 
1954 1964 | eee 
. Thousands ....| Percent 
Western Europe ....... cece cece cececeees 4 590 4160 162 
Eastern Europe and U.S.S.R. cee ee eeees 865 2 139 147 
North America .......cccceceeceeeeeeecs 4 827 5 215 8 
Oceania .occcccccccccccrecccccscescvece 250 385 54 
Japan? occcccccccccecvccccsscseeseetes 1 17 1 616 
Developed countries occ... cece 7 533 11 916 58 
Latin America .....ccccccceceecuereceees 218 488 124 
Far East? ..cccccccccccceescccecectecees 30 a8 193 
Near East ..ccccccceserececcceeccceeeee 55 111 102 
Africa coc ccccececccccecceerececeeceeeee 143 230 61 
Developing countries 6.6. . ee. eee 446 7 106 
WORLD TOTAL co cece cee seceeeee 7979 12. 833 61 
‘The table excludes garden tractors, which in Japan are the 


main type used in agriculture and rose from 35,000 in 1954 to 
2.2 million in 1964. - * Excluding Japan. 
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tion of modern techniques of production tends to 
move forward simultaneously on a broad front, 
because of the complementary nature of many of 
them. For the world as a whole, the growth in 
numbers of tractors used has been somewhat slower 
than in fertilizer consumption. However, just as 
with fertilizers, the increase has been very much 
faster in the developing than in the developed coun- 
tries, where (particularly in North America) a high 
degree of mechanization had already been achieved 
by the mid-1950s. 


Agricultural input industries in the developing 
countries 


Even more than the industries using agricultural 
raw materials, the industiies serving agriculture are 
still very largely located in the developed countries. 
Their establishment generally requires a much wider 
industrial base, especially of industries producing 
intermediate mputs such as basic chemicals, iron 
and steel, and cheap power. They are often highly 
capital intensive and subject to substantial economies 
of scale. Many of them are, therefore, particularly ap- 
propriate for establishment in the context of schemes 
for regional co-operation between developing 
countries. As already indicated, however, demand 
for many of the products of these industries is rising 
rapidly in the developing countries, and as agri- 
cultural development proceeds it is likely that the 
establishment of economically viable domestic in- 
dustries to replace imports will become increasingly 
possible. But it is essential that the establishment 
or expansion of such industries be preceded by a 
eareful assessment of agriculture’s likely future de- 
mand for their products. 


FERTILIZERS 


The first requirement for the use of fertilizers by 
farmers is knowledge of the most agronomically 
and economically efficient kinds of fertilizers 
and their rates of application with various crops 
and soils. This knowledge is a prerequisite to 
any effort to promote the use of fertilizers as a 
means of increasing crop yields and farmers’ incomes. 
One of the quickest and most effective ways of obtain- 
ing such information and at the same time teaching 
farmers the use of fertilizers, is through trials and 
demonstrations put down in farmers’ fields. 


Before embarking on the domestic production of 
fertilizers, it is not only essential to obtain this infor- 
mation but also to develop an effective demand for 
fertilizers by means of an efficient organization for 
the demonstration of the benefits of fertilizer use, 
for the distribution and marketing of fertilizers, and 
for the provision of the necessary credit facilities. 

As Table III-19 shows, the developing regions 
today produce just under half of the very small 
quantity (in comparison with developed countries) 
of commercial chemical fertilizers they consume. The 
rest is imported, mainly from western Europe, the 
United States and the U.S.S.R. The fertilizer industry 
of the developing regions is so far concentrated in 
a limited number of countries. In the Far East, apart 
from Japan, only China (Taiwan), India, the Repub- 
lic of Korea, Pakistan and the Philippines have 
significant fertilizer industries. In India a rapid 
increase in fertilizer production is expected as a result 
of new concessions to private foreign capital. 

In Africa, fertilizers are produced in Algeria, 
Morocco, South Africa and Tunisia, and in smaller 
quantities in Kenya. In the Near East, Israel, 
Turkey and the United Arab Republic produce 
substantial quantities of fertilizers. In Latin Amer- 
ica, production is somewhat more diffused, with 
one type or another of chemical fertilizer produced 
in Brazil, Chile, Colombia, Mexico, Peru, and in 
smaller quantities in Argentina, Cuba, Uruguay and 
Venezuela. 

The limited number of developing countries pos- 
sessing chemical fertilizer industries is a reflection 
of the many difficulties involved in their establish- 
ment.” For most types of chemical fertilizer manu- 
facturing, costs of both installation and production 
are relatively much higher for small than large plants, 
and few developing countries as yet have domestic 
markets justifying plants of a size that can compete 
with imported products (for example, the lower 
limit of plant size for the economic production of 
nitrogenous fertilizer is about 30,000 tons of nutrient 
per year). Indeed, the capital costs of fertilizer plants 
are so high, and have such a heavy import content, 
that in many situations the use of the available for- 
eign exchange for fertilizer imports, rather than for 
the construction of a fertilizer plant, may appear 
distinctly more attractive, especially as such plants 
tend to ‘‘age” fairly rapidly in a technological sense. 
Nor would the establishment of a fertilizer industry 


* The reasons why fertilizer production tends to be more ex- 
pensive in developing than in developed countries are discussed 
by J. Tinbergen in Observations on the planned provision of nitrogen 
fertilizer for the world. Leyden, 1956 
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be favored by employment considerations, as fertilizer 
plants, once in operation, use little labor relative either 
to the capital invested or to the value of the output, 
and the labor that is used has to be highly skilled. 

On the other hand, in deciding on investment 
priorities between different industries, it is not suf- 
ficient to take account only of the capital-output 
ratio of the fertilizer industry itself. Decisions should 
be based on the ratio of the increase in output in 
agriculture to the total capital invested both in the 
fertilizer industry itself and in associated activities 
needed to promote fertilizer use. This ratio will be 
much more favorable, because of the large increases 
in agricultural output that can be gained through 
fertilizer use. Such considerations, together with the 
urgency of increasing agricultural production in most 
developing countries in order to improve diets and 
avoid inflationary pressures, largely explain the em- 
phasis that has been placed on the establishment of 
fertilizer industries in developing countries despite the 
many difficulties involved. 


MACHINERY AND IMPLEMENTS 


Far less information is available on the manufac- 
ture of farm machinery and implements in the de- 
veloping countries. The considerations which de- 
termine whether or not a country can set up an 
industry to produce tractors are akin to those de- 
termining industrial expansion in general. In partic- 
ular, most developing countries demand for in- 
creases in and replacements of their tractor stock is 
still too limited to make a domestic industry econom- 
ic. Some relief from the limitation imposed by 
the size of domestic demand is, however, offered 
by the possibility of setting up, in the first instance, 
establishments which (as in the case of automobiles) 
merely assemble the tractors from components which 
initially are virtually all imported. 

Nevertheless, tractors are assembled only in a 
limited number of developing countries. In the 
Far East, for example, they are assembled in India, 
where a large portion of the components is of do- 
mestic origin. Tractors are also assembled, mainly 
from imported parts, in the Philippines, though so 
far on a very small scale. In China (Taiwan) a joint 
enterprise with foreign participation produces enough 
small-size tillers to satisfy domestic demand, with a 
substantial surplus for export. In Latin America, 


2 See H.W. Arndt. The balance of payments argument for 
priority of heavy industry. Sankhya. 24, 1962, p. 265-276. 


tractors are assembled only in Argentina, Brazil and 
Mexico. In Brazil, the industry operates almost 
entirely on the basis of domestically produced com- 
‘ponents; in Argentina, where about 80 percent of 
the components are domestically produced, there 
are six tractor plants, with a total annual output of 
over 10,000 units; in Mexico, production was started 
in 1965 in two plants, with a combined output of 
3,500 units per year, on the basis of about 60 per- 
cent of domestically produced components. 

For the manufacture of a great many other indus- 
trial products needed in agriculture, however, there 
are no overriding economies of scale, and the produc- 
tion of such requisites is very much more widespread. 
Thus a number of Far Eastern countries produce 
much of their requirements for products such as 
electric and diesel motors for farm. power, pumps 
for farmyard and irrigation uses, sprayers, dusters, 
threshers, and various hand tools, as well as imple- 
ments for use with animal draft power, such as 
plows and harrows, and equipment for poultry and 
dairy production. India is self-sufficient in the 
most commonly required types of farm machinery, 
except tractors and, like China (Taiwan), exports 
some items. In Latin America, Argentina has a 
large production of a considerable range of equip- 
ment such as plows, harrows, harvesters and tillers, 
some of which are exported to other countries in the 
region. Mexico produces disk plows, harrows, til- 
lers and other equipment, and here too there are 
some exports. A number of other countries also 
produce various agricultural implements and equip- 
ment. 

In addition to their import saving potential, the 
small minimum size of many of these plants, 
the ease with which they can be expanded (with 
regard to both the scale and the variety of 
output) and the steady and predictable growth of 
the demand for their products make these small 
engineering industries particularly suitable for the 
early stages of industrial development. They also 
make possible the development of equipment that 
is better suited to the needs of developing countries 
than that which is normally -available on import 
‘markets. 


EQUIPMENT AND OTHER REQUISITES FOR PROCESSING 
INDUSTRIES 


Many developing countries exporting particular 
agricultural products in processed form have devel- 
oped new industries in response to the domestic 
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demand for machinery and intermediate inputs re- 
quired in their processing, and in many cases they 
have even built up an export of these itéms. 

An outstanding recent example is Peru where, as 
a result of the rapid expansion of the fish meal in- 
dustry, a series of important related industries were 
established. Virtually all the machinery and pro- 
cessing equipment used in fish meal production is 
now manufactured locally, often under licence agree- 
ments. As well as supplying domestic demand, the 
industries have successfully entered the export field. 
At least one complete fish meal reduction plant 
costing U.S.$250,000 and boats to a value of over 
U.S.$1 million have recently been sold abroad. Be- 
tween July 1962 and July 1963 some five hundred 90- 
to 100-foot vessels were produced, and almost 100 
boat-building yards were in operation. Further 
products made locally to supply the fishing industry 
include nets, fish pumps, centrifuges, poly-lined and 
jute bags, floats and flexible hoses. 

Other examples include the manufacture of com- 
ponents and machinery for the cotton or jute textile 
industry. In the Far East, this is done not only 
in India, where major portions of complete units 
of textile machinery are now produced domestically, 
but also in China (Taiwan), Indonesia, the Republic 
of Korea and Pakistan. Brazil has a substantial 
textile equipment industry, and it has been estimated 
that local production could contribute about 57 per- 
cent of the $168.5 million worth of machinery required 
to re-equip the textile industry in the Centro-Sud re- 
gion. A number of Far Eastern countries also 
produce components for sugar mills, oil extraction 
(India makes complete mills), tea processing, rice 
polishing and milling, and rubber processing. 

Many developing countries have also set up indus- 
tries to make containers for food processing indus- 
tries. The forest industries catering to these needs 
were discussed in the previous section of this 
study. 

A. wide variety of machinery is required for the 
industries processing forest products. Current an- 
nual investments in the most capital intensive of 
these industries, the pulp and paper industry, are 
of the order of U.S.$2,000 million. More than half 
of this investment consists of machinery and equip- 


ment, the manufacture of which is, however, 
so far largely concentrated in a few developed 
countries. 


* United Nations. The textile industry in Latin America: II. 
Brazil. New York, 1963. p. 116. 


MAIN PROBLEMS 


It remains to summarize some of the main 
problems and policy issues faced by the governments 
‘of developing countries in their agricultural plan- 
ning in relation to industrialization, and in partic- 
ular in the planning of industries based on crop, 
livestock, fishery and forest products raw 
materials. 

The first point for emphasis is the need for the 
integrated planning of agriculture and industry, if 
each is to make its full potential contribution to 
economic growth. This is only a beginning, however, 
and, within the framework provided by this macro- 
economic planning, detailed planning and feasibility 
studies are also necessary at the enterprise level if 
viable industrial projects are to be established. 

Among more specific problems, a key question is 
the extent to which it is possible for developing 
countries to choose industrial technologies better 
suited to their resource endowment than the modern 
capital-intensive methods that have been evolved 
mainly in the labor-scarce developed countries, and 
in particular the extent to which industries using 
agricultural raw materials lend themselves to such a 
choice. Another major problem for developing 
countries is how to expand their foreign exchange 
earnings from exports of processed products in com- 
petition with established industries in developed coun- 
tries, which are often protected by tariff and other 
barriers. 

These topics are discussed in more detail below, 
and the two final sections of the study review in 
turn how governments can assist in the establish- 
ment of agriculture-related industries and how inter- 
national assistance (including that available from 
FAO) can support these efforts. 


as 


Integrated planning of agriculture and industry 


The interdependence of agriculture and industry, 
the main aspects of which were outlined at the outset 
of this study, is now generally recognized and un- 
derstood, but its implications are still only rarely 
reflected fully in economic planning and policy mak- 
ing. More attention is needed to what was termed 
earlier ‘‘agro-oriented” industrialization. Industry 
can itself contribute to the expansion of food produc- 
tion by supplying the agricultural population both 
with consumer goods to give them the incentive 
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to increase their production and sales, and with the 
inputs they require for more efficient production. 

An important aspect of the interdependence of 
agriculture and industry is the close link that is 
needed between agricultural production and _ the 
facilities for processing agricultural products. Pro- 
cessing is only one link in the chain between pro- 
ducer and final consumer, and the need for close 
contact between the agricultural producer and the 
processing establishment is reinforced by certain ef- 
fects of the biological nature of agricultural produc- 
tion. This has been reflected in developing countries 
by plantation systems of production for certain crops, 
whereby production, processing and marketing are 
carried out by the same enterprise, and in developed 
countries in recent years by various systems of 
vertical integration based on contracts between pro- 
ducers and processors. The latter are likely to in- 
crease in developing countries as the demand for 
processed products expands, and as technological 
developments in industry continue to change raw 
material requirements. 

It is especially in projects for the overall develop- 
ment of particular areas within a country that it is 
possible to take full acount of these interrelationships 
in economic planning. This is the case in a number 
of such projects, mainly in Mediterranean countries, 
for which Fao is the Executing Agency for the United 
Nations Development Program. The resources of 
the areas conc:rned are primarily agricultural, and 
the development of industries processing agricultural 
products in these areas has not only given a start 
to their industrial development but has also expanded 
the outlets for agricultural produce. 

A related question concerns the siting of industries 
using agricultural raw materials. As noted earlier, 
because of the perishability of the product or because 
of the substantial loss in weight or bulk that occurs 
in processing, many of these industries must be car- 
ried out close to the raw material source. In addi- 
tion, however, it is often advocated that a major 
part of the processing that is not tied on technical 
or economic grounds to the raw material source 
should also be carried out in rural areas. The rea- 
sons advanced are the need to relieve rural under- 
employment and to restrict the growth of vast urban 
population centers, with their attendant social evils. 

Unfortunately, the effect on rural underemploy- 
ment of the industries that are tied to the raw mate- 


rial source tends to be limited by the fact that their 
demand for labor often coincides with the existing 
peak demand at the harvest period. This 1s ob- 
viously the case with perishable products, which have 
to be processed immediately after harvest, but be- 
cause of the high cost of storage it also applies to 
many other products as well. Thus, if much impact 
is to be made on rural underemployment, additional 
industries must be located in rural areas. 

However, there are a number of possible disadvan- 
tages in such a policy. Although wage rates are 
generally lower in rural areas, actual labor costs may 
be higher, since the labor force is less skilled than 
in urban areas. Other external economies enjoyed 
by industries in urban areas derive from the sharing 
of transport, power and related infrastructure. Fur- 
thermore, the relief of urban unemployment is even 
more urgent in most developing countries than that 
of underemployment in rural areas, for the rural 
underemployed generally have the possibility of 
obtaining at least their own minimum needs for 
subsistence. 

If the agriculture-related industries are to receive 
due attention in industrial planning, certain special 
institutional arrangements may be necessary in some 
developing countries. Agriculture and industry are 
handled in separate government departments, and 
that concerned with industry is usually occupied 
chiefly with the so-called “‘strategic’’ heavy industries. 
Thus the industries processing agricultural raw mate- 
tials and to some extent also those serving agricul- 
ture tend to fall between two stools. Often the best 
solution will be to establish in the agricultural ministry 
a special unit to deal with the industries related to 
agriculture, though clearly such a unit would have 
to work very closely with the department responsible 
for industries in general. 


Feasibility studies 


In the earlier discussion of the industries using 
agricultural raw materials, an attempt was made to 
determine the advantages that such industries have 
for the developing countries and the contribution 
they can make to their economic development. It 
must be emphasized, however, that these advantages 
are by no means inevitable and depend on the estab- 
lishment of an enterprise of suitable size and type 
and on its subsequent efficient operation. 

Often the margin between success and failure is 
very small. The capital investment involved is 
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sometimes very large (for example, between $12 and 
$20 million for a medium-sized pulp and paper plant), 
but even where it is much smaller the developing coun- 
tries can ill afford any waste of this scarce resource. 
Only through detailed planning and feasibility stud- 
ies is it possible to avoid the further prolifer- 
ation in the developing countries of the ‘‘white 
elephant” projects that are already all too common 
in the industrial field. Many such projects, although 
fulfilling the highest engineering requirements, have 
failed because their planning has neglected the eco- 
nomic environment in which they must operate. 
Thus engineers, agricultural specialists and economists 
must combine in the necessary preinvestment studies, 
and the initial establishment of plant on a pilot 
scale may often be advisable. A guide to the carry- 
ing out of feasibility studies for agricultural process- 
ing industries is at present in preparation in FAO, 
and the following paragraphs summarize some of 
the main points that have to be considered, many 
of which should already be apparent from the earlier 
discussion of individual industries. 

Market research forms a basic part of such a 


study. The analysis of consumer demand would 


cover such questions as levels of consumption, the 
type of consumer who buys the product, the fluc- 
tuations that occur in demand, the most suitable 
packaging, the present quality of the produce and 
how it could be improved, whether the consumer 
would pay higher prices for better quality, and the 
relationship between consumer demand for unpro- 
cessed and processed products. Where new products 
have to be introduced, studies on consumer accept- 
ability must be carried out. Competition from other 
suppliers must be studied, not only in respect of 
similar products but also the competition from other 
products which can to some extent be considered 
as substitutes. A projection of demand has to be 
made at least for the lifetime of the processing equip- 
ment envisaged. The need for promotional measures 
will also need to be studied. As well as the main 
product, market research should cover the possible 
utilization of by-products and waste products. 
Equally important is an assessment of the supply 
of raw material for processing. Careful study is 
needed of the present availability of raw material, 
with regard to quantity and quality, and seasonal 
and annual fluctuations. Where the available raw 
material is not sufficient, it is necessary to inves- 
tigate the scope for expanding the supply, improv- 
ing its quality and lowering its price. This involves 
analysis of the introduction of new varieties, the 


improvement of cultivation methods, and the fea- 
sibility of organizing storage programs. In the case 
of forest products and tree crops, a long period 
may be required for the expansion of the supply 
of raw material. The economics of production in 
relation to those for other crops have to be taken 
into account. The possibilities for the multi-product 
utilization of the plant should be investigated, espe- 
cially for highly seasonal products such as fruit and 
vegetables. Attention has to be given to the at- 
titude and behavior of farmers concerning new outlets 
and their reaction to incentive measures. An anal- 
ysis of the existing marketing channels and services 
is also needed, with regard both to the purchasing 
of raw materials and the sale of processed products. 
An assessment must be made of the marketing orga- 
nization that will be required, including the extent 
and form of vertical integration that is desirable. 
Concerning the plant itself, one of the most cru- 
cial decisions relates to the determination of the most 
appropriate capacity. This involves, in addition to 
the careful assessment of the likely supply of raw 
materials and demand for the processed product, 
consideration of economies of scale, the influence of 
various degrees of capacity utilization on the unit 
processing cost, the relationship between size, trans- 
port costs and other factors, and the effect of fluc- 
tuations in supply and demand on the unit process- 
ing costs. The determination of capacity should 
always be based on a dynamic view of the situation, 
allowing for the future expansion of raw material 
supplies and of market outlets, especially as in some 
cases the establishment of processing facilities is an 
essential prerequisite for the growth both of supplies 
and demand. This should, however, not be overdone. 
As was stressed particularly in connection with dairy 
plant in the above account of individual industries, 
overoptimism in estimating the capacity likely to be 
required is one of the most frequent causes of failure. 
This is sometimes reinforced by a tendency of con- 
struction firms to advocate large-scale equipment. 
Instead of enjoying the economies of large-scale 
production, such plant must operate far below full 
capacity, so that unit costs are burdened with exces- 
sively heavy capital charges. It is much better to 
establish a plant whose capacity is fairly close to 
present requirements, embodying provision for future 
expansion as supply and demand increase.” 


“This may sometimes make possible the saving of capital. For 
example, in the pulp and paper industry the new investment needed 
to add a given capacity to an existing mill is in some conditions 
only 50-70 percent, of that required to establish a separate mill 
of the same capacity. 
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A further important consideration is the determi- 
nation of the most suitable location for the plant. 
An analysis is needed of how location is influenced 
by transport costs for the raw material and finished 
products, by the availability and cost of labor, water 
supplies and power, and by taxes and other factors. 
The existence of adequate transport facilities is par- 
ticularly important for perishable products and for 
products such as pulp and paper which involve 
the transport of very large quantities of bulky raw 
materials. Water supplies are a major factor in 
the location of a number of industries, including 
textiles, pulp and paper, and hides and skins. 

The choice of technology depends to a large extent 
on the raw material and the type of finished product. 
The equipment to be chosen is, however, also in- 
fluenced by the capacity of the plant, the costs of 
labor, capital, etc. To attain the lowest unit costs, 
particular attention has to be given to the full use 
of the cheap labor available in developing countries. 
This question is discussed in more detail below. 

A careful study should also be made of the invest- 
ment required and a budget drawn up of income 
and expenditure, including foreign exchange require- 
ments. The budget should cover several years of 
operation, not only the first, and a breakdown of 
the annual budget into monthly periods may also 
be necessary. Working capital needs should be 
carefully estimated. 

The success of a processing project depends very 
heavily on the efficiency of its management and 
administration. Particular attention must be given 
to training. Although in many industries using 
agricultural raw materials the requirement of skilled 
labor is smail, it is almost always a key factor. 

The overall evaluation of the project must be made 
according to various criteria: not only commercial 
profitability but also national economic profitability, 
foreign exchange benefits, and so on. 


Choice of technology 


The developing countries face a difficult problem 
in the choice of the technology they should adopt 
in their industrial development. On the one hand, 
the use of the modern technology developed in the 
high-income countries holds out the promise of a 
significant reduction in the time and sacrifices need- 
ed to achieve a high rate of growth. On the other 
hand, these production techniques appear ill-adapted 
to the factor availabilities in developing countries, 


where unskilled labor is plentiful and capital (espe- 
cially foreign exchange for the purchase of machinery) 
and skilled labor scarce. It is therefore frequently 
suggested that they should use a technology better 
adapted to their own conditions. 

It is only in certain circumstances, however, that 
there is a real choice of technology. For example, 
in comparing two technologies from the strictly 
economic point of view of resource utilization, if 
one of them uses more labor or more of any input, 
in combination with the same quantities of all other 
inputs, but output remains the same, that technique 
is clearly inferior. The real economic issue arises 
when, for the same level of output, alternative tech- 
nologies require more of some productive factors 
and less of others. In terms concretely applicable to 
developing countries, this is when the capital-output 
ratio can be reduced by increasing the ratio of labor 
to capital. Developing countries can increase the 
degree of labor intensity by choosing either labor- 
intensive industries, or labor-intensive techniques 
within a given industry, or a combination of the 
two.”> Regarding the first, it is clear there is con- 
siderable variation in capital intensity in the pro- 
duction of different commodities. In general, con- 
sumer goods industries, especially those suited for 
medium- or small-scale operation and using agri- 
cultural raw materials, would seem to be more labor 
intensive than the capital goods industries, and this 
is one reason why developing countries are fre- 
quently urged to give higher priority to the former 
in their industrialization programs. But the extent 
to which it is possible to choose labor-intensive 
products is obviously limited by the composition 
of demand and the degree of substitutability between 
products. 

Regarding the second possibility, the freedom to 
choose alternative technologies is not present in all 
industries. Thus, labor-intensive technologies would 
be quite inappropriate in the electronics industries. 
In some others they can result in such an enormous 
difference in the quality of the product as to be of 
very limited use, for example in the Chinese attempt 
to produce steel by backyard techniques. Never- 
theless, there are a number of industries in which 
there is a real choice of alternative technologies. In 
weaving cloth, for example, there is a wide range of 
efficient techniques varying from the handloom to 
the automated power loom,.and in oil seed crushing 
from hand presses to solvent extraction plants. 

** An additional method is to increase the number of shifts that 


are worked. for which there is often ample scope in developing 
countries. 
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There are, in addition, certain phases or processes 
in production which afford greater flexibility in the 
choice of technology. The choice in the central 
production process may be restricted, but in subsi- 
diary, peripheral operations, in particular those hav- 
ing little effect on the quality of the final product, 
labor-intensive techniques could be used. Examples 
are in the construction phase of a project and in 
the handling of raw materials. 

The choice of technology is also influenced by the 
objectives, strategy and time horizon of development. 
Labor-intensive techniques lay emphasis on the 
short-run aspects and the objective of creating em- 
ployment. However, if the major objective is the 
long run maximization of the rate of growth, it 
might be more appropriate to choose a capital- 
intensive technology, because the distribution of in- 
come to which it gives rise is more conducive to 
the creation of surpluses and thus reinvestment. 

There are some other factors to be taken into 
account in deciding on the choice of technology. 
The continuing introduction of new technological 
processes in the future may be influenced by the 
techniques chosen now. This has happened in labor- 
intensive industries which have opposed, often suc- 
cessfully, any innovations. There is a danger that 
the promotion of labor-intensive technologies in cer- 
tain industries will create a “‘dual economy” in in- 
dustry such as exists already in the agriculture of 
many developing countries and that, as the modern, 
capital-intensive sector expands, the labor-intensive 
sector will require larger and larger subsidies and 
protection to enable it to survive. Furthermore, 
considerations of quality and price, resulting from 
differences in technology, become important espe- 
cially on export markets. On the other hand, the 
experience of Japan shows that small-scale, labor- 
intensive industries and methods are not invariably 
inimical to technological or economic progress. 

Much more information is needed on the range 
of technological substitutions that are possible, in- 
cluding quantitative data on the levels and variability 
among the different inputs associated with each tech- 
nology. There should be continuing research into 
new techniques especially suited to the conditions 
in the developing countries. Most of the technolog- 
ical research takes place in the developed countries, 
where labor is a scarce factor, and it is therefore 
directed to laborsaving. With the increasing de- 
mand of the developing countries for equipment, 
however, manufacturers have already begun to pay 
more attention to their special needs. 


A related and highly controversial question is 
the use of secondhand machinery, which is some- 
iimes ‘advocated as a means of limiting capital 
expenditure in the industrialization of the develop- 
ing countries. Here there would appear to be no 
general answer, but the relative advantages and disad- 
vantages of using such machinery should be carefully 
weighed in the circumstances of each industry. 


Trade problems 


An expansion of exports in processed form was 
one of the principal ways singled out by the United 
Nations Conference on Trade and Development 
(UNCTAD) in which developing countries could in- 
crease their foreign exchange earnings. There are, 
however, a number of circumstances which tend to 
hinder the expansion of exports of processed agricul- 
tural products from developing to developed coun- 
tries. These are mainly: the presence of tariff and 
nontariff barriers in developed countries; difficulties 
of marketing processed products in developed coun- 
tries and other new markets; and the weak initial 
competitive position, in terms of both price and 
quality, of the products of the developing countries. 


TARIFF BARRIERS 


The question of the protective effect of import 
duties is a very complex one. Virtually all of the 
developed countries, while permitting raw materials 
to enter free or at low rates of tariff, apply tariffs 
on processed products which as a rule are progres- 
sively higher, the more highly processed is the im- 
ported product (see columns referring to nominal 
tariff rates in Table II-21). This naturally tends to 
inhibit exports of processed products from develop- 
ing countries, and favors the expansion of trade in 
raw or relatively less processed forms. 

The matter of tariff barriers does not, however, 
end there. In the first place, as is being increasingly 
recognized, the nominal duty rates do not in them- 
selves express the degree of protection accorded. 
That protection is expressed by what is called the 
“effective” or “implicit” rate of tariff, which takes 
account not only of the tariffs paid on the final 
product, but also of the value added in processing 
and of the duties that may be paid on materials 
used in the process of production. The effective 
tariff rate, which thus takes account of the whole 
tariff structure of the importing country, “‘rises with 
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increasing duties levied on the product of the manu- 
facturing process, and with decreasing values added. 
Tt declines with increasing duties levied on the mate- 
rials used in the manufacturing process. It is nega- 
tive if those duties exceed the duties levied on the 
product itself.’’?* 

It follows that the differences between the duty 
rates applied to imports of raw and processed prod- 
ucts do not necessarily give a full picture of the 
tariff protection actually accorded to agricultural (or 
other) processing industries. This is confirmed by 
Table III-21, where some calculations of the effective 
rates of protection are compared with the nominal 
rates. 

The effective rates shown in the table are in all 
cases higher than the nominal rates of tariff on the 
processed products.” In most cases the effective 
protection is 50 to 100 percent greater than the nom- 
inal rate for the processed products, and in a few 
cases the difference is very much greater. 

Secondly, even the level of the effective tariff rate 
is not a complete measure of the degree of protec- 
tion it affords. Another factor is the supply and 
demand elasticities for the product in the exporting 
and importing countries. If both are high (and as- 
sunung that the tariff change results in price changes), 
even a Telatively small decrease in the effective tariff 
rate may lead to substantial increases in imports, 
and vice versa, Clearly these elasticities will vary 
not only from product to product but also from 
country to country, so that even identical changes 
in tariff structures will not always lead to the same 
changes in trade. 

Finally, the effect of tariff changes on trade will 
also depend on the comparative advantage of the 
exporting and importing countries in producing the 
goods in question. The effect of tariffs is restrictive 
if they offset the comparative advantage of the export- 
ing country. Conversely they are of little or no effect 
when levied on products for which the importing 
country in any case has a comparative advantage. 

The complexity of the question of tariff protec- 
tion has several policy implications. In the first 
place, it remains true that, even though in most 
cases the effective protection of agricultural process- 
ing in developed countries is not known, a reduction 


“United Nations Conference on Trade and Development 
(uncTAD). Yariff stractures of selegted developed countries and 
their effect on exports of processed goods from developing coun» 
tries, United Nations Conference on Trade and Development 
{UNCTAB) Document TD/B/C.2/9. 7 February 1966, p. 3 Gnimeo- 
graphed). _ 

"This need not necessarily be so. Calculations for some non- 
agricultural products (not shown in the table) showed lower e¢f- 
fective than nominal rates of tariff. including one case where the 
effective rate was negative. 


TABLE ITI-21. — TARIFF RATES FOR SELECTED AGRICULTURAL PRODUCTS IN RAW AND PROCESSED 
FORM IN MAIN INDUSTRIAL COUNTRIES, ; 1963 


EEC?! United Kingdom United States 
Nominal # Effective * Nominal * Effective * Nominal? Effective * 
Lee ence eee eee tet etnenes Percent coe c cc ccc ccc reece ncn n eee neens 
Wood and wood producis 
| Wood in the rough and roughly squared (SITC 242)4....... — _ — see 
tl Veneer and plywood (SITC 631) ....... cc ccc eee e eect eens + 10 see 10 see 16.8 37.9 
il Wood products, including furniture (SITC 632)............ 15.4 28.6 14.8 25.5 12.8 26.4 
Leather and leather products 
{ Hides and skins, undressed (SITC 211) 0.0... 0... cee cc eee eee — sae oe oe — ee 
Il Leather (SITC 611) .o 0. cece cece eee eee eneeeeene 7.3 18.3 14.9 34.3 9.6 25.7 
Itf Leather manufactures: (SITC 612) 
SHOCS occ cece cee ee ee eee eee e nee nett en ebenes 19.9 33.0 24.0 36.2 16.6 25.3 
leather manufactures other than shoes ..............00% 14.7 24.3 18.7 26.4 15.5 24.5 
Wool and wool products 
1! Wool and animal hair (SITC 262) ......... 0. cece cee eee eee — 0~10 0-47 
ll Yarn of wool and animal hair (SITC 651.2) ................ 8 17 25 
il Woven wool fabrics (SITC 653.2) ........ cece cee cece ee cee 18 22 46 
Rubber and rubber products 
| Rubber, natural (SITC 234.1)... . cece cece cece cence eee eeees —_ _ — 
il Rubber tires and tubes (SITC 629.1) 00... . ec cece c eee ee eee 20 27 19 
Cocoa and cocoa products 
1 Cocoa beans, raw (SITC 072.1) oo... i ccc eee ec cece ee eeecees 5.4 a 41.5 wee oe sae 
Il Cocoa powder and cocoa butter (SITC 072.2 and 072.3) ...... 20-27 136 0.5~2.0 13 6.5 50 
Cotton and cotton products 
b Cotton, raw (SITC 263.1) oo. cc cece ccc cece ee cece ceneceeene — ee _ see — ee 
If Cotton yarn and thread (SITC 651.4) 00.0... cee ee eee 2.9 3.6 10.5 27.9 11.7 31.8 
WE Cotton fabrics (SITC 652.1 and 652.2).............005. 17.6 444 20.7 42.2 24.41 50.6 
1YV Clothing (except fur clothing) § (SITC 841) 18.5 25.4 25.5 40.5 25.1 35.9 


SOURCE: UNCTAD. 
Document Tp/b/c.2/9,¢7 February 1966, p. 4-6 (mimeographed): 4 


‘Common external ‘tariff, — * Tariff rate as actually applicdto the specified product. — 


valuc added in the manufacturing process. — 


in the nominal tariff rate will of necessity result in 
a decrease in the effective protection. Given the 
urgent need of the developing countries to expand 
their exports as well as to develop their industries, 
the case therefore remains strong for a speedy reduc- 
tion or elimination of the nominal duty rates on 
processed agricultural and other products imported 
from the developing countries. 

In the longer run, however, the greatest economic 
efficiency would be achieved by concentrating the 
effort to liberalize tariffs on products for which 
(a) the effective tariff rates are now most protective; 
(b) the demand and supply elasticities are such that 
the lowering or elimination of tariff protection is 
most likely to result in increased export earnings; 
and (c) the competitive advantage lies on the side 
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Tariff structures of selected devcloped countries and their effect on export of processed goods from developing countrics, 


‘Calculated rate of protection accorded to the 


+Stage of processing. — * Clothing manufactured from any fiber. 


of the developing countries. With regard to the 
latter two points, and particularly competitive ad- 
vantage, it is important to take a dynamic view, by 
making allowance for changes both in supply elastic- 
ities and in comparative advantage as the export- 
ing countries develop their infrastructure and their 
industrial base. 


NONTARIFF BARRIERS 


In addition to tariff barriers, developed countries 
(as well as other importers) apply a number of quan- 
titative restrictions on imports of processed products 
from developing countries. Such quantitative re- 
strictions are contrary to the General Agreement on 
Tariffs and Trade (GaTT), to which virtually all indus- 


trial countries are contracting parties, but they 
derive their legal justification from special GatT waiv- 
ers pertaining to balance of payments reasons and, 
more recently, the doctrine of “market disruption.” 

The list of products and countries involved is too 
vast to summarize in any meaningful way. For 
detailed information, reference may be made to var- 
lous GATT and UNCTAD documents on the subject.” 
These restrictions have been particularly common for 
various textile products, which are of great impor- 
tance in the exports of manufactures from develop- 
ing countries. It is therefore the restrictions on tex- 
tiles that have come under the sharpest criticism. 

The GATT “‘long-term arrangement” regarding in- 
ternational trade in cotton textiles, signed in 1962 
for a period of five years, is an attempt to organize 
internationally the restrictive measures that many 
industrialized countries had felt it necessary to impose 
for the protection of their textile industries, and to 
liberalize the world trade in cotton textiles as rapidly 
as possible. A major review of the operation of 
the arrangement was made in late 1965. Although 
the share of developing countries in the cotton textile 
imports of the developed countries had risen during 
the three years of operation of the arrangement, the 
developing countries expressed their disappointment 
that frequent use had been made of the clauses per- 
mitting import restrictions on grounds of market 
disruption, so that the liberalization of imports had 
not proceeded as fast as had been hoped. Both at 
the review of the cotton textile arrangement and in 
other forums, hopes have continued to be expressed 
that greater progress toward the liberalization of 
imports of processed products will be achieved in 
the Kennedy Round of trade negotiations. 


MARKETING DIFFICULTIES 


Even if there were no tariff or other administrative 
barriers to trade, the expansion of exports of pro- 
cessed products from developing to developed coun- 
tries would require much time and effort. There 
are many difficulties in creating new market outlets, 
particularly for new exporters with little experience 
in export marketing. The difficulties are numerous 
enough with raw materials of relatively homoge- 
neous nature, sold through well-established markets 
to a limited number of processing industries, but 
they are considerably multiplied with processed prod- 


* See, for example, United Nations. Trade in manufactures and 
semi-manufactures, in Proceedings of the United Nations Conference 
on Trade and Development. Vol. IV. Trade in manufactures. New 
York. 1964. p. 16-17 
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ucts of widely varying characteristics, which often 
have to meet exacting requirements, and for which 
the final consumers may need to be ‘“‘educated” to 
accept a product which may differ from those to 
which they are accustomed, if not in objective qual- 
ity, then at least in some aspects of appearance, 
packaging, etc. Many processed products, especially 
canned goods, are difficult to market except under 
well-established brand names. 

Both the first UNCTAD Conference and subsequently 
the UNCTAD Committee on Manufactures have paid 
much attention to these problems. It has been 
pointed out that the developing countries lack in- 
formation regarding the requirements of buyers in 
developed countries. Information is required on 
such varied subjects as technical standards, quality, 
design, packaging, prices, credit, and deliveries, and 
on prevailing laws, customs, rules and procedures. 
Business relations must also be established with the 
industries and firms that consume or market the 
processed products. In order to use semimanufac- 
tures originating from new sources, industries have 
to be informed about their costs, and convinced as 
to their quality and the dependability of the long- 
term availability of supplics. For the marketing of 
finished products, skills in advertising, sales campaigns, 
packaging and presentation are required, and such 
skills are in short supply in developing countries. 
These countries are also often short of the financial 
resources required for establishing new market out- 
lets, including the setting up of agencies, offices, 
consignment stocks, etc., in the importing countries. 


COMPETITIVE WEAKNESS 


Finally, given both the marketing difficulties just 
discussed and the fact that time is required until 
industrial production in any given line reaches a 
certain size and a maturity derived from experience, 
the products of processing industries located in devel- 
oping countries may be unable to compete with those 
of older established industries, even if subject to the 
same degree of protection. The weaknesses may be in 
quality or in price. National and international mea- 
sures, in exporting or importing countries, may be 
required to assist the processing industries tn the devel- 
oping countries to overcome such initial difficulties. 
In exporting countries, possible solutions include tax 
reliefs, duty refunds on imported inputs, multiple 
exchange rates to favor the exported products, and 
outright export subsidies. Importing countries can 
assist the developing countries to overcome such ob- 


stacles principally by granting preferential tariff treat- 
ment, unilaterally or in agreement with other import- 
ing countries, and by technical and financial assis- 
tance to ensure the production of goods of desired 
quality and type, including joint industrial enterpris- 
es. The recently announced Australian tariff waiver 
on imports of a number of products from develop- 
ing countries sets a precedent in this field. 

A further aspect of the competitive weakness of 
the developing countries arises from the fact that 
most of them do not produce any of the various 
manmade substitutes for natural raw materials, espe- 
cially synthetic rubber and fibers.” In many end 
uses, mixtures of natural and synthetic raw mate- 
rials have become firmly established, and in others 
the final product may be made entirely of manmade 
taw materials. While in the former case the develop- 
ing countries may be able to remain competitive by 
importing manmade raw materials (though at some 
loss in net foreign exchange earnings compared with 
the export of manufactures based entirely on domestic 
raw materials), in the latter case the market will be 
largely lost to them. 


Government action 


In some cases the governments of developing coun- 
tries have themselves participated directly in the estab- 
lishment and operation of industrial enterprises. 
This applies particularly to new industries, where 
the government plant is in the nature of a pilot 
project, which it is hoped will lead later to the estab- 
lishment of privately-owned plant. More often, 
however, government activities in this regard are 
confined to various measures of assistance to the 
private sector, and the provision of the necessary 
infrastructure, especially marketing, transport and 
power facilities. 

One of the most important areas of government 
responsibility is research. This is needed regarding 
not only the processing operations themselves but 
also raw material production, including the develop- 
ment of varieties more suitable for processing. As 
already noted, research is particularly needed for the 
development of industrial technologies better suited 
to the conditions of the developing countries, and 
into appropriate processing equipment. Investiga- 
tions are needed into new uses for local raw mate- 
rials and for by-products and waste products. 

“Some of the larger developing countries, however, including 


India and Brazil, have established industries producing such prod- 
ucts as rayon and synthetic rubber. 
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‘trial tradition and a pool of industrial labor. 


The provision of industrial training is an essential 
prerequisite for the development of industries in 
primarily agricultural countries without an indus- 
Until 
a skilled labor force has been built up, the advantage 
of low wage-rates remains largely illusory. Many 
of the simpler agricultural processing industries can 
serve as stepping stones to the development of more 
complex industrial skills. Special schemes can be 
formulated to encourage private industry to provide 
the necessary training, as for example in Brazil, 
where a small amount to be used specifically for 
training is added to loans made by the Banco Nacional 
do Desenvolvimento. In addition, provision has to 
be made for the training of the necessary scientific, 
technological and engineering staff, and also of 
managerial personnel. 

Governments may also need to take special mea- 
sures to assist new industries with credit and finance. 
Small plant, processing agricultural raw materials, 
whose financial requirements are not excessively large, 
may be a suitable investment for rural co-operative 
societies. Special reserved funds may have to be 
made available to these co-operatives to finance 
small-scale to medium-sized industries. The larger, 
more complex processing industries can be financ- 
ed by state credit agencies such as development 
banks or industrial banks. This type of agency 
should not only supply financial assistance but also 
planning, managerial, and technical assistance, as 
is being done, for instance, by the Industrial De- 
velopment Company of Puerto Rico. Subsidies, 
tax relief, tariff protection, and similar assistance 
may also be required in the early stages of develop- 
ment of an industry, but the danger should be avoided 
of setting up industries that need permanent assis- 
tance of this kind. 

In some cases, governments may find it advanta- 
geous to seek investment from foreign sources which 
also bring in technical knowledge, business manage- 
ment, and top level supervisory personnel. Gener- 
ally, specific guarantees are provided for foreign 
capital invested in the country. In some cases the 
governments of developing countries have themselves 
entered into partnership with private foreign firms 
for the establishment of industrial enterprises. 

Finally, it is essential for the government to have 
a clear-cut policy regarding industry. If the policy 
for certain industries is to promote small-scale, 
labor-intensive enterprises, this should be clearly 
defined and its economic consequences realistically 
assessed. A consistent policy is also needed con- 


cerning state and private participation in industry. 
Policies should be fully integrated, so as to avoid 
situations where, while encouraging the establishment 
of a particular industry, the government continues 
to tax the import of essential raw materials (for 
example, tinplate for canning). 


International assistance 


A considerable amount of international assistance 
is now available to back up these efforts. Many 
different industrial enterprises using agricultural raw 
materials or producing requisites for agricultural 
production have been established in developing coun- 
tries in recent years with financial and technical 
assistance from the various bilateral aid programs. 

Among the multilateral agencies, FAO is itself pro- 
viding increasing assistance in the establishment of 
such industries, in particular, following a resolution 
of the Twelfth Session of the FAo Conference in 1963, 
which called for the strengthening of its activities 
in this field. Although this is not the place for 
a detailed description of FAO’s programs in this 
regard, it may be useful to conclude this study 
with a brief account of the main lines of such as- 
sistance. , 

Training and demonstration have always been 
major elements. Permanent training institutes have 
recently been set up in various countries under the 
United Nations Development Program for personnel 
working in different agricultural processing industries 
and also in agricultural engineering, while many 
shorter training courses and seminars are aiso con- 
ducted. Research is promoted through a wide range 
of projects, including the establishment of perma- 
nent institutes for research in such subjects as food 
technology and in the technology of processing spe- 
cific agricultural, fishery and forest products. Pre- 
investment surveys, feasibility studies and pilot proj- 
ects are carried out for industries using agricultural 
raw materials. Under the FAo/ipRD Co-operative 
Program, countries are assisted in the preparation 
of such projects for financing by the World Bank. 
FAO has also collaborated with UNICEF in the estab- 
lishment of dairy plants in many developing coun- 
tries. 


" For this purpose, sce Fao. FAO's activities in the field of in- 
dustrial development; Progress Report for 1963 for the Sixth Session 
of ihe United Nations Committee for Industrial Development, Rome, 
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A recent development has been the setting up of 
the Fao/Industry Co-operative Program, through 
which it is hoped that private industry in the devel- 
oped countries will make a greater contribution to 
the establishment of agricultural processing industries 
and industries serving agriculture in developing coun- 
tries. he program aims to exchange technical and 
economic information on development activities, in- 
vestment needs, and prospects for improving the 
climate for foreign investment, and to mobilize the 
managerial ability, scientific experience, technical 
know-how and capital resources of private industry 
for the initiation of actual investment operations 
with industry and government co-operation, includ- 
ing the implementation of the findings of the preinvest- 
ment surveys carried out by rao under the United 
Nations Development Program. 

On the input side, FAO and the fertilizer industry 
have for some years conducted a joint program under 
the Freedom from Hunger Campaign, whereby fer- 
tilizer trials have been promoted and pilot schemes 
of fertilizer distribution to farmers carried out. Such 
activities are an essential preliminary step for the estab- 
lishment of domestic fertilizer production in develop- 
ing countries. Assistance can also be provided, 
under the United Nations Development Program, 
in the establishment of pilot fertilizer mixing plant. 

More recently, the Thirteenth Session of the rao 
Conference in 1965 called for some form of inter- 
national action to make available supplies of fertil- 
izers and other needed inputs, which are at present 
a severe drain on the foreign exchange resources of 
developing countries. The possibility of establish- 
ing a Food Production Resources Program for this 
purpose is at present being explored. 

These operational activities are backed up by a 
substantial program of studies on the technical and 
economic problems of the industries relating to agri- 
culture. A number of these have been referred to 
at various points in the present study, and mention 
has also been made of the detailed guide that ts 
now in preparation concerning feasibility studies for 
agricultural processing industries. Finally, it is ap- 
propriate to refer to the Indicative World Plan for 
Agricultural Development, now being prepared by 
FAO, which should provide a framework for the 
better assessment of needs and prospects for both 
the industries using agricultural raw materials and 
those producing the requisites such as fertilizers, 
machinery and implements that are essential if the 
world’s future needs for food and agricultural prod- 
ucts are to be met. 


Chapter IV. Rice in the world food economy : 
Situation and outlook in the International Rice Year 1966 


MAIN FEATURES OF THE WORLD RICE ECONOMY 


Rice is the staple food of approximately half of the 
human race. For over 1,400 million people in the 
Far East, including China (Mainland), where nine 
tenths of the world’s rice is grown and consumed, 
it provides the main dietary source of energy. The 
number of people relying almost solely on rice for 
food approaches 200 million in India alone, and 
probably exceeds 400 million in China (Mainland). 
Outside the Far East rice is the predominant food 
in only a few countries, but it is increasingly popular 
in many parts of Africa, Latin America and the Near 
East. In total, over 150 million tons of milled rice ! 
are eaten annually, contributing half or more of the 
available calorie supplies in rice-eating countries, as 
well as a major part of the protein. 

The critical importance of rice to many countries 
as a food, as a crop, and in international trade is 
illustrated in Table TV-1. This shows for 19 coun- 
tries from all regions of the world the percentage 
of the total arable land planted to paddy, the share 
of the rice crop in the Gross Domestic Product (GpP), 
its importance in calorie intake, and its contribution 
to export earnings (or share of the import bill). 

The value of the world’s rice output cannot be 
calculated with any precision, but it probably amounts 
to at least U.S.$20,000 million, even without all 
the associated industrial and marketing undertak- 
ings. For hundreds of millions of people in Asia, 
this single crop forms virtually the sole livelihood. 
It occupies between half and two thirds of the arable 
land available in major producing countries and a 
much heavier share of the most fertile soils. It 
contributes up to one fifth of their entire Gpp. In 
international trade, rice earns foreign exchange every 
year to the value of almost U.S.$1,000 million, 
most of it for the developing countries. 

Rice remains pre-eminently a subsistence food crop. 
More than half of the world harvest of over 250 


1On average. 10 tons of paddy (rice in the husk) yield about 
6.5 tons of milled rice, the form in which it is eaten. 
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million tons of paddy is retained on the farms where 
it is grown without entering market channels. This 
makes the task of increasing rice production more 
difficult, because the farmers are less responsive to 
monetary incentives than in a commercial farm econ- 
omy. At the same time, government assistance to 
farmers becomes essential; otherwise the mass of 
rice growers will lack sources of capital, the tools, 
and the expert knowledge to improve their holdings. 
Production problems are rendered still more complex 
by the large part of the crop which is dependent 
upon uncertain rains. The measures taken to im- 
prove water control and irrigation since the second 
world war have reduced the risk of large-scale crop 
failure, but harvest fluctuations continue to create 
severe local shortages. Also, although less than one 
twentieth of the crop crosses national frontiers, it 
has been seen that rice can loom large as an 
import item in national trade balances, as well as 
a source of export earnings. Under such circum- 
stances, rice becomes a key factor in the stability of 
entire economies as far apart as Madagascar, Ceylon, 
the Republic of Korea, and Guyana. 

Many, though not all, of the major rice-eating 
countries are characterized by population pressure 
on the land, which is further aggravated by the rapid 
expansion of the population, the low productivity of 
agriculture, and inadequate industrial development. 
Institutional barriers, faulty marketing systems and 
many other general impediments to the economic 
growth of developing countries are, in fact, typical 
problems facing the world rice economy. 

Nevertheless, the rice economy is undergoing a 
constant process of evolution and change. Nine 
tenths of the world’s rice production remains con- 
centrated in the Far East, but there has been a re- 
markable extension of cultivation in the Western 
Hemisphere since before the war and the paddy 
crop is steadily growing in importance in Africa. 
Many farmers find it a suitable crop to plant on 


TABLE I[V-1. ~ ECONOMIC IMPORTANCE OF RICE AREA, PRODUCTION, CONSUMPTION AND TRADE IN PRINCIPAL PRODUCING COUNTRIES 


Area Production (paddy) Consumption Trade 
Country Padd Percent : Percent | Consump~-! Percent Percent 
aren. of ‘oral Volume Estimated of tion of calorie} Volume Value of total 
SOWN sand value GDP per caput | intake trade 
ie 00 | Percent ] P 000 Million $| Percent | Kglyear | Percent 1 000 Million $| Percent 
EXPORTING COUNTRIES 
Ly 12 515 43 25 392 5222 3 t44 46 SAA 55 50.5 
Burma oo. cece cece eee cece ee ee eeeenes *4 837 5,759 7 783 231 14 #437 *62 1 394 147 62 
Cambodia 00... c ccc cece cece eee eeetees 2377 869 2 760 140 24 AO sae 487 57 65 
China (Taiwan) 2... cece eee c eee ceeeeeeaes 749 1052 2 623 3253 14 134 56 127 20 5 
Korea, Rep. of oo... ccc ccc cece cece eeeeee 1155 55 3 762 370 26 #94 wee 13 2 2 
Madagasear 8764 6.25 1 270 60 1 5445 565 28 6 6 
Pakistan 89 100 36 14 948 1010 13 102 47 see 1526 NS 
West (..) (..5) | °C 644) (94) (05) 5(#19) (..) (.) (26) | (11) 
Thailand % 638 °66 10 168 3443 14 *423 *57 1 898 211 36 
United Arab Republic ....... 0. cece cece eee 2400 16 2 213 95 2 44 414 527 70 *6 
United States .... ccc cece cece ceeuceueeeeees 15650 184 3 187 350 0.4 3 1 1 352 206 0.8 
Viet-Nam, Rep. Of ....ccccecccccccceceeeeees 82 479 6574 65 205 5476 20 see aes 16322 1936 47 
IMPORTING COUNTRIES 
a fo 7525 1823 *4 003 3109 8 “105 450 658 69 17 
Hong Kong 00... sce c cece cece cece een ceeeees 8 57 14 tee wes *405 see 410 53 4 
LT: 34 256 124 °47 871 3 420 1 71 35 20542 2054 "2 
Indonesia... ccc cece cece eee ce eee eueeteus 46 613 237 "43151 690 14 *85 *39 +64 070 see tae 
BEY. 3 272 854 16 639 32 999 6 117 48 415 58 0.7 
Malaysia: Malaya... 0.0. cece cece eee eeeeeaes 338 343 8864 70 4 *419 *50 415 1 
Philippines 0.0... ccc cece cece ee eeeeaes 3087 2226 3 843 290 8 89 AT 299 39 
Senegal 0... cece cece cece ce ee ee eee en teenies 69 4 106 see see ee see 182 20 12 
WORLD TOTAL 60 ec cece ccc eee u eens 122 400 8 249 900 20 000 —_ 27 _ "7 247 25904 —_ 


Note: Area. 1963/64. Area figures exclude estimated acreage cropped twice in one year except as noted. . 
Value of production. 1963/64. Valuc is estimated from 1964 farm prices, with allowances for waste and loss, except where official 
figures are available as noted. 
Consumption, 1961-63 averages. Compiled from FrAo Food Balance Sheets. 
Trade. 1964 calendar year. 
* Unofficial estimate. 


* 1957/58. — * 1960/61. — * Official estimate. — ‘ 1960-62 average. ~ * 1962. — * 1962/63. — 7 Percentage of sown area of all crops. — *Ex- 
cludes estimated 15% double cropped. ~ ° Percent of 1962, — © Excludes estimated 40% double cropped. ~ “Excludes 10% double crop- 
ped. — * 1958/59. — » July 1964-June 1965. — 4 Percent of 1961-63 average Gop at 1960 prices. — * 1959/60. - ** 1963. — * Harvested area. ~ 
“Excludes 32% double cropped, area. — '° 1961/62. — * April 1964-March 1965. — ™ 1954/55: harvested area. ~ * Percent of total agri- 


cultural area. ~ * Excludes 0.3% double cropped. — ?! Excludes 6% double cropped. — 25 Exports. 
newly developed lands, and there is a ready market there are factors on the other side too, and in a 
at home and overseas for their product. In several few countries there has been a significant, if limited, 
developed countries, too, and particularly in parts shift in demand toward wheat, induced by its rela- 
of southern Europe and of the United States, rice tive cheapness and greater availability, and encour- 
is important both in agriculture and in industry. aged by governments. 
Today, therefore, rice is cultivated under a wider Similarly, international trade in rice cannot be 
variety of conditions and by more varied methods considered in isolation. The Far East is still by 
than any other major crop (Figure IV-1). far the major international import market for rice, 
On the consumption side, while rice continues to but its wheat imports are today double the volume 
be a major staple for hundreds of millions, it is of those of rice. The region has become the world’s 
preferred to other basic foods by many more as largest net importer of wheat, exceeding in impor- 
soon as they can afford to buy it. For the pressure tance even western Europe. The structure of trade 
of demand derives not only from the growing pop- in rice itself is also altering. The Far East remains 
ulations, but also from their improving levels of the biggest rice-exporting area, but it has lost the 
living and from urbanization, which in a large number virtual monopoly enjoyed before the war, as new 
of developing countries favor the substitution in the exporters from other regions have entered the market. 
diet of rice for coarse grains or starchy roots. Yet The size of imports into other regions has also in- 
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Figure IV-I. - WorLbD MAP OF RICE PRODUCTION 
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creased, with west Africa, the Near East and eastern 
Europe all growing in importance as import markets 
for rice. Another feature of the international rice 
trade — that it largely consists of exchanges between 
developing countrics themselves — seems a more 
permanent characteristic, and it will be seen later 
that this is highly significant in assessing the future 
outlook for the foreign exchange earnings of rice- 
exporting countries. 


Recent trends in production 


The average increase of 3.5 percent per annum in 
world rice production during the past decade was 
slightly above the rate achieved in wheat output. 
This surprising fact arises mainly because half of the 
world wheat crop is grown in developed countries, 
several of which — and above all the United States — 
have deliberately limited the acreage sown. Among 
developing countries, the rates of growth for the 
two basic food crops were very similar. In common 
with wheat, the expansion in world rice output can 
be attributed equally to increases in area and yields. 
As Table I[V-2 shows, there has been a distinct im- 
provement in the productivity of rice lands, since 
the average yield for the world as a whole has risen 
from 1,700 kilograms per hectare in 1950-54 to nearly 
2,000 kilograms in 1960-64 (i.c., by about a fifth). 
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The fact that yields have accounted for half the 
increase in rice production is a new and encouraging 
development. Previously, during the first half of this 
century, the world average yield had shown only a 
very slight increase, despite the great strides in a 
few individual countries such as Japan, the United 
Arab Republic and the United States. Cultivation 
of the existing area was already intensive, and plant- 
ings were extended onto marginal (but less suitable) 
lands, often in the form of “‘upland”’ rice without 
special irrigation facilities. Since 1950-54, however, 
the extension of the world paddy area by a further 
17 million hectares, or by 17 percent, has sometimes 
reflected the availability of more land under irriga- 
tion, rather than the spread of plantings to new 
lands, or has at least been accompanied by special 
efforts to improve yields on existing lands. 

In absolute terms the bulk of the increase in pro- 
duction has been in the Far East, excluding China 
(Mainland), where output has risen from 70 to 80 
million tons. Almost all the region’s producers have 
extended their rice area, Japan and China (Taiwan), 
where agricultural land is particularly scarce, being 
the outstanding exceptions. India and Pakistan are 
producers which have secured a substantial improve- 
ment in yields in the past decade (see last column 
of Table IV-2). Countries which have increased their 
output largely by extending the area sown to rice 
include Cambodia, the Republic of Korea, and 


Tasie [V-2. — AREA, YIELD AND PRODUCTION OF PADDY IN SELECTED PRODUCING COUNTRIES BY REGIONS, 


1950-54 


AND 1960-64 AVERAGES 


Area Yield Production Contribution 
— of yield to 
Country increased 
1950-54 1960-64 1950-54 1960-64 1950-54 1960-64 production 
average average average average average average 
eves 1 000 hectares ..... Kilograms{hectare . 1 000 metric tons ...| Percent 
FAR EAST! 0c ccc cc cece cece eee cee eeeeees 69 986 80 456 1 430 1 750 100 363 140 225 56 
of which: 
3 795 4 407 1 470 1 640 5 564 7 220 39 
1 672 2 266 990 1 070 41 653 2 428 24 
346 485 1 420 1 890 492 917 38 
30 483 34 440 1 150 1 480 34 959 50 845 64 
6 039 7 063 1 630 1 790 9 9332 12 621 36 
LaOS cee cc cece cece ce cece ec eceeee cece eeeeeeeee 752 617 720 820 538 508 — 
Malaysia co cccccec cece ceee cece eeeeteeeeeeteeees 402 468 1 760 2 090 708 978 50 
Pakistan ccc cece c ccc ceeeecece eee eeeeeeseetteeces 9 247 9 934 1 370 1 600 12 626 15 852 65 
Philippines .....ccccecccceeccreeeceeeereeceeees 2 446 3 186 1190 1 200 2 905 3 833 3 
Thailand voc cccccccccccccccccececceecetceeeeeee 5 411 5 823 1 320 1 450 7 126 8 442 56 
Viet-Nam, Rep. of ...cccccccccccccctcncescsecees 1 783 2 418 1 350 2 080 2 414 5 037 50 
China (Taiwan) .... 714 773 2 360 3 220 1 824 2 489 100 
Japan vecccccccccccccscceccccecsccssccccececcees 23 235 3 291 4 790 5 040 “15 503 16 581 75 
Korea, Rep. Of cc... cece ccc ee cee eeeeetceeteecees 925 4434 2 720 3 000 2 514 3 396 29 
CHINA (MAINLAND) .-cceecceecceeeeeeeeeenes 27-122 2 240 60 800 
NEAR EAST occ cece cece ect ee eee eee eetes 803 990 2 360 3 030 1 893 3 001 49 
of which: 
United Arab Republic 2.0... ccc cece eceeeeetecee 226 316 3 720 5 330 840 1 683 43 
LATIN AMERICA ccececcescsccccrcceeeece 2 972 4 830 1 670 1 720 4 950 8 322 4 
of which: 
£2 4 | 2 060 3 476 1 530 1 600 3 154 5 566 7 
AFRICA ccc cece cece et te eee et neteeeees 2 573 2 752 990 1 (210 2 557 3 321 74 
of which: 
Madagascar ..cccccccccccscccccecceeetccceteeces 641 762 1 380 1 580 883 1 (205 39 
Nort AMERICA, Europe, U.S.S.R., AND 
OCEANIA cccccc cece eee ee enter eeeseeees 1277 1 158 3 000 4 060 3 829 4 697 100 
. | 
World total .. 0... cc cece eee eee 104 730 5420 130 1 670 1 990 174 390 238 860 52 
| 


* Excluding China (Mainland). ~ ? 1956-58. 


Average area reported for 1950-54 of 3,007,000 ha. excludes about 5% of the area which 


was unreported. Regional and world totals include actual 1950-54 figure. — * Including unofficial estimates for China (Mainland). 


especially the Philippines, where the average yield 
has remained among the lowest in the world (1,200 
kilograms). Outside the Far East, and notably in 
Latin America, producers have maintained a much 
faster rate of growth in production and have increas- 
ed their share of the world total. The main impetus 
in Latin America, and particularly Brazil, has come 
from a large-scale extension of the rice area onto 
newly opened land, and yields have generally remain- 
ed at low levels. In contrast, virtually all of the 
sharp increase in output of 36 percent in developed 
countries (which include Japan) is derived from higher 
yields; the area is only fractionally larger, and in 
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North America it is actually smaller, than it was in 
1950-54. 

A feature of world production in recent years has 
been the achievement of a more rapid growth rate 
by exporters than by importers; this is a reversal 
of the trend up to the mid-1950s. In exporting 
countries -— several of them outside the Far East — 
it reflects the relative profitability of rice as a cash 
crop and the priority given to it as a source of foreign 
exchange earnings. This has stimulated private and 
public investment im measures to raise productivity 
and to open up lands for rice cultivation. The 
slower growth in some importing countries reflects 


two basic facts: firstly, the enormous expansion of 
the rice area in the first half of this century was 
concentrated in these countries, and nowadays fur- 
ther extension often depends on the building of 
costly irrigation facilities; secondly, the improvement 
of productivity is more severely hindered than in 
exporting countries by the greater extent to which 
rice is a subsistence crop and thus less responsive to 
economic incentives. 


Disparities in yields 


There are considerable disparities in the productivity 
of rice lands among the different producing areas and 
under different systems of cultivation, and these have 
widened further in the past decade. The world 
average yield per hectare of about 2,000 kilograms 
of paddy, which in terms of grain equivalent (or 
calories) is stmilar to that of maize but about double 
the yield of wheat, inevitably reflects the position 
in the large producing countries of south and south- 
east Asia, as well as in tropical Africa and Latin 
America. In other regions, particularly in the warm 
temperate zone, considerably higher yields are obtain- 
ed and, as noted above, productivity is rising at a 
faster rate. Thus in Japan 
and the Mediterranean coun- 


niques have changed little inthe past thousand years, 
having evolved gradually out of the local economic 
and agricultural structure. The usual practice is the 
cultivation of one rice crop continuously every year 
under irrigation but without significant application of 
fertilizer. There is little systematic rotation since 
the semiaquatic conditions or the nature of the soil 
preclude the cultivation of any crop other than paddy. 
In some areas, particularly in parts of Indonesia, 
Malaysia and the Philippines, rice is grown like any 
other cereal crop without irrigation, and in such 
conditions yields are considerably lower than average. 
This is a typical form of cultivation in South America 
too — Brazil is the largest producer of dryland paddy 
in the world — and much of the rice is grown under 
extensive methods of cultivation. Yields here are 
further reduced by heavy losses from plant diseases. 
Rice in much of tropical Africa, with the exception 
of Madagascar, is to a large extent upland rice grown 
under a system of shifting cultivation (commonly as 
little as 1,000 kilograms per hectare is obtained), 
although production on rain-fed swamp land is 
increasing. 

In contrast, rice in much of the rest of the world 
is almost wholly dependent on artificial irrigation 
and it is heavily fertilized. Crop rotation is usual 
and the less variable climate in these warm tem- 


tries of southern Europe and 
the Near East, yields range 
between 4,000 and 5,000 kilo- 
grams. Land productivity is 
also higher in China (Tai- 
wan), the Republic of Korea 
and North America, with 
average yields of 3,000 to 
4,000 kilograms per hectare. 
Australian rice farmers obtain 
(on a small area) no less than 
6,000 kilograms per hectare 
(Figure [V-2). 

These disparities are partly 
due to differences in the sys- 
tems of cultivation but also 
to differences in ecological and 
economic conditions, partic- 
ularly the stage of economic 
development. In south and 
southeast Asia, methods of 
cultivation are simple and im- 
plements are primitive. Tech- 


Figure [V-2. - COMPARATIVE RICE YIELDS PER HECTARE, 1961-63 AVERAGE 
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perate ‘regions also reduces harvest losses. Japa- 
nese yields (5,000 kilograms per hectare) are the 
highest in Asia, and there is usually only one rice 
crop a year. Japan’s rice farms are small but, since 
the postwar land reform, they have been mainly run 
by owner-cultivators who use highly advanced tech- 
niques and seeds carefully selected to suit local con- 
ditions. Rains are abundant and well distributed, 
and Japan possesses the region’s most comprehen- 
sive irrigation and drainage network. However, an 
important factor in Japan, and indeed in the majority 
of high-yielding producers, is the support which rice 
receives from the relatively high government price 
guarantees and related measures. A profitable return 
on capital invested in raising yields is thus assured, 
and this is further encouraged by controls on the 
area sown or by the scarcity of land. Similarly, the 
higher cost of labor and the land tenure and water 
contro] systems encourage the use of mechanical 
equipment and chemical weed-killers. The varieties 
grown (mainly Japonica, a round-grain type) are more 
responsive to fertilizer, the physical conditions (long 
and warm day and cold night) of the warm temperate 
zone favor the physiological activities of the plant, 
and controlled irrigation and drainage permit the 
rotation of paddy with other crops within the year. 

Thus disparities in yields are due not merely to 
differences in methods of cultivation. They are the 
result of a combination of ecological, technical and 
economic factors, not all of which can be reproduced 
in the tropical conditions under which most rice is 
grown. Even so, there is considerable potential for 
increasing yields in most areas, especially if the 
varieties of rice now being developed can be success- 
fully introduced on a large scale, and if water control 
can be improved in developing countries. 


Consumption and trade trends 


The trend in production is closely related to the 
pattern of demand. Food habits are firmly entrench- 
ed in general, and there is a particularly strong 
preference for rice among the traditional rice-eating 
peoples. In most developing countries, moreover, 
the scope for changes in diets is limited by the local 
cropping pattern and ecological conditions. 

The growth of population in rice-growing areas 
has directly stimulated production by adding to the 
numbers of rice farmers, and also of consumers. 
In the Far East, total consumption rose from 55 


TABLE [V-3. ~ RICE CONSUMPTION: PER CAPUT LEVELS, PERCENT- 
AGE OF TOTAL INTAKE OF CALORIES AND PROTEINS IN SELECTED 
COUNTRIES ACCORDING TO FOOD CONSUMPTION SURVEYS 


. Calories Protein 
Rice 
con~ Total From Total From 
SUMPTION. intake rice intake vice 
Grams Grams 
per oe wap per . 
caput Numiber| Percent caput Percent 
per day per day 
BurMA, 1954-57 
41 rural areas ..........0.. 444 2 075 77 48.3 62 
Urban area, Rangoon families 388 | 2 088 66 50.7 54 
INDIA, 1953-55 
West Bengal .........eeeeee 402) 2 480 58 57.0 47 
Madhya Pradesh wae 400 2 640 55 65.0 a“ 
Mysore State ......... sae 324 4 600 73 39.0 57 
Kerala State ........65 vee 313 | 1 440 78 32.0 66 
Punjab oo... eee eee 79 | 2 640 44 57.0 9 
Gujarat 2... . eee eee eee eee 57 1 760 42 44.0 9 
JAPAN, 1963 
Whole country .........005 354 2 083 61 70.6 33 
Agricultural households ..... 392 2 170 65 70.0 38 
Nonagricultural households .. 328 2 038 58 71.0 34 
Others ..ccccceeee cece eens 362 | 2 063 63 70.4 34 
Maul, 1957-58 
Rice zone 21.2... cece eee eee 478 2 370 72 70.7 45 
Millet zone cc. cece eee eee 120 | 2 325 19 70.5 44 
PAKISTAN. 1962-63 
(Eastern Province) 
44 rural locations ........... 505 2 254 8 57.4 59 
5 urban locations ........... 314 4 732 65 49.5 42 
PHILIPPINES 
Bicol region, 1957 ......... 390 | 2179 64 61.0 43 
Central Luzon region, 1957 . 424 | 2 064 74 60.2 47 
Metropolitan Manila, 1958 .. 240 1.727 50 49.8 32 
Cagayan valley - Batanes re- 
gion, 1961 ............... 267 4 809 53 47.7 38 
flocos-Mountain Province re- 
gion, 1960 ............05. 392 | 1972 72 52.6 50 
THAILAND 
Ubol province, 10 villages, 
1961-62 eee eee 514 2 092 90 56.4 63 


Sources: Burma. S. Postmus. Final report on nutrition in Burma. 
WHO/SEARO, 1959. ~ INDIA, Indian Council of Medical Research. 
Diet atlas of India. Special Report Series No. 48. New Delhi, 

964, ~ JAPAN, Ministry of Health and Welfare. Bureau of 
Public Health. Nutrition in Japan. Tokyo, 1964. — MALL Mis~ 
sion socio-économique du Soudan. L’alimentation des popula- 
tions rurales du delta vif du Niger, 1957-58. Office du Niger. 
Paris, 1966. ~ PAKisTaN, Directorate of Nutrition and Research. 
East Pakistan nutrition survey, 1962-63. — Puitivpines, Food 
and Nutrition Research Center. Nutrition surveys of Bicol and 
Central Luzon regions. 1957; Metropolitan Manila, 1958+ Locos- 
Mountain Province region, 1960; and Cagayan valley-Batanes 
region, 196], Manila, 1962. - THAILAND, FAO. Summary of 
average daily dietary intakes per caput in ten villages of Ubol 
Ratithani Province, 1962. Nutrition education and training pro- 
gram. (M.M. Anderson) Appendix V. FAO/EPTA Report 
No. 1978. Rome, 1965. 


million tons in 1950-52 to 76 million tons (milled 
rice basis) in 1961-63, the increase of 38 percent 
largely reflecting the steady population growth. Per 
caput consumption, too, is on the increase. 


National averages of per caput supplies often give 
a misleading picture of consumption trends because 
of the diversity in food habits within rice-eating 
countries. Detailed statistics are rarely available, but 
the local variations can be seen from the data deriv- 
ed from food consumption surveys in Table IV-3. 
In a very large country such as India, the average 
figure of 177 grams of rice available per caput per 
day (one third of the total calorie intake) scarcely 
indicates its overwhelming importance in diets in the 
eastern and southern states: in four rice-eating states 
the average per caput level was more than double 
the national figure in 1953-55, and in Kerala rice 
accounted for no less than 78 percent of the calorie 
intake, even more than in Burma.?. In East Pakistan, 
consumption in the rural areas surveyed was 60 
percent higher than in urban districts. Similar varia- 
tions are apparent from the data for Burma, Japan, 
Mali, and the Philippines, while the rice eaters of 
southeast China are said to consume from 500 to 
680 grams per day.* 

At such high levels of consumption, demand is 
virtually saturated. Nevertheless, there is clear evi- 
dence of a rising national per caput consumption 
of rice in many countries. This reflects the dynamic 
influence of urbanization; in contrast to those in 
the rural areas, urban consumers usually have a wide 
choice from among a range of imported as well as 
local foodstuffs. As their incomes increase, this per- 
mits the purchase of relatively expensive foods like 
rice and wheat. This often entails a shift at the 
expense of barley or millets in the nonrice-eating 
sectors of countries such as India, Japan, and Pak- 
istan, and also other staples in Latin America (beans 
and starchy roots) and west Africa (starchy roots). 
The most striking changes have occurred outside the 
already heavy consuming areas of the Far East: per 
caput consumption of rice in west Africa is now 70 
percent above the prewar level, while in Latin Amer- 
ica it has almost doubled. In the industrial coun- 
tries of North America and western Europe demand 
for rice, which is a minor item of diet, is naturally 
less subject to change, and requirements are now 
generally rising slowly in line with population. 

These trends in production and consumption have 
determined, in turn, the level and pattern of world 
trade, although the impact has been partly obscur- 


* This overdependence on a single cereal in Kerala was a factor 
underlying this state’s food disturbances in 
7M.C. Kik and R.R. Williams. The nutritional improvement 
of witite rice. National Research Council, Bulletin 112, Washing- 
ton, D.C., 
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TABLE TV-4. - WORLD TRADE IN RICE, BY GEOGRAPHICAL 
AND ECONOMIC REGIONS, 1950-54 AND 1960-64 
1950-54 1960-64 
average average 
sees 1000 tons ...... 
Trade balances 
By GEOGRAPHICAL REGIONS 
Far East 2.0.0... c cece cece ee eeenae + 1941 — 739 
Near East 0... ccc c cece cece ene ence eens — 85 “ 54 
FN Ct: -- 173 + §39 
Latin America... 0... c ccc cece ee enna -- 149 t 4148 
North America 0.0.0... ccc cece eee eee eens — 562 — 1040 
Western Europe .... 0. ccc cece cece eee e enna + 94 t+ 306 
Eastern Europe and U.S.S.R. ... + 4g + 558 
Oceania occ cence eee ences — 6 — 17 
By ECONOMIC REGIONS 
Developing countries... 2.1... 0. cc cece eee ees ~— $02 + 376 
Developed countries 0.0... 0... cece eee eens + 558 ~~ 397 
Centrally-planned economies ...........00008 _ $3 — 170 
World exports 
Volume occ ccc cece ee eee e een e ee enne 4 550 6 550 
beeen Slton occ... 
Unit value oo. eee eee eee e es 151 117 
scenes Millon $....... 
VAI cence eee eeee 690 770 
Nore. (4-) net imports: @) net exports. 


ed by national policies. Over the longer run, they 
have led to a reduction in supplies available for 
export. Thus, the Far East, excluding China (Main- 
land), now consumes more than it produces: it no 
longer has a net export balance in rice and indeed 
requires considerable imports from North America 
(see Table [V-4). The growth of west African and 
Near Eastern per caput consumption has also been 
reflected in heavy imports, and there has been a 
sharp expansion in purchases by eastern European 
countries and the U.S.S.R. under bilateral trade 
agreements. In Latin America, on the other hand, 
the increased demand was met from the pronounced 
expansion of domestic production, which has even 
permitted a substantial expansion of exports. In 
total, the trade balance of developing countries has 
been reversed since 1950-54 and now shows a deficit, 
while the opposite has occurred in the case of devel- 
oped trading countries. |For world trade as a whole, 
these trends have slowed down the recovery in ex- 
ports from their wartime slump, and indeed they 
are still below the prewar volume. 

In the short run, the year-to-year fluctuations in 
production in individual countries have, in view of 


the steady rise in consumption, been reflected in 
corresponding variations in the trading position of 
particular countries. The Republic of Korea, Pak- 
istan, and Viet-Nam have been net exporters in 
some years but net importers in others; imports into 
Japan and Indonesia, the two largest deficit coun- 
tries, have varied as much as fivefold from one 
year to the next; many Latin American produc- 
ers occasionally have considerable export surpluses; 
and so on. Yet for world trade as a whole, the 
period since the mid-1950s has been one of relative 
stability. In contrast to many other commodities, 
international prices of rice have shown only small fluc- 
tuations during the past ten years. This has refiect- 
ed a combination of factors, including the widespread 
government control of exports, the restriction of 
imports to save foreign exchange, and the availability 
of ample supplies of alternative cereals, mainly wheat, 
on concessional terms. For although about half of 
the rice trade flows under bilateral government-to- 
government contracts, several on a barter basis, 
concessional shipments account for only one tenth 
of the total. These are some of the reasons for the 
contrast between the modest increase in international 
trade in rice and the dramatic expansion in world 
trade in wheat and other grains, which has almost 
doubled since the mid-1950s and now averages over 
70 million tons. Rice exports have shown some 
increase but remain between the narrow limits of 6 
to 7 million tons a year compared with prewar levels 
of 9 to 10 million tons. Only in the past two years 
have world export earnings from rice shown a 


more distinct, though still moderate, tendency to 
improve. 

There have been few permanent changes of sub- 
stance in the broad flows of rice trade since 1950, 
although lagging production has caused a deterio- 
ration in the Far East’s net trade position. The two 
largest exporters, Burma and Thailand, have between 
them maintained their traditional share of around 
half of world exports, but non-Asian exporters (par- 
ticularly the United States and the United Arab 
Republic) have considerably increased their role in 
the total trade. China (Mainland), previously a 
major rice importer, has become the fourth largest 
exporter, though its imports of wheat have been 
sharply increased. A number of smaller exporting 
countries have also expanded their share of the 
market. On the import side, until recently the main 
development was the dwindling of purchases by 
Japan and its replacement by Indonesia as the world’s 
largest importer. Now a leveling out of production, 
due to labor shortages, has caused the return of 
Japan as a major importer and the recent food short- 
ages have brought a sharp rise in Indonesian and 
Indian purchases also. 

Thus, the apparently favorable trends in the world 


rice economy -- rising trends in production, con- 
sumption and, to a lesser extent, in trade, as well 
as stable world prices — should not obscure the 


fundamental instability which arises from the basic 
economic and technical conditions in which rice is 
grown and consumed. These conditions, and the 
scope for improvement, are analyzed below. 


DEMAND AND CONSUMPTION 


It has already been noted that rice is eaten as a 
staple food mostly in the developing countries, where 
there are serious social, economic and technological 
problems limiting the advance in levels of living. 
As Figure [V-3 illustrates, even 20 years after the close 
of the second world war, per caput food supplies 
in the Far East, the main rice-eating region, have 
barely caught up with the inadequate levels of the 
prewar years. Calorie supplies are still short of 
requirements by some 10 percent, indicating how 
serious undernutrition continues to be. The degree 
of malnutrition in the region is reflected by the low 
protein supplies. This situation generally prevails 
also in countries in other developing regions where 
rice is the main food. 
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The structure of demand for rice? 


The economic concept of consumer demand as 
distinct from supply loses some of its meaning when, 
as in many developing countries, 50 to 70 percent of 
the rice crop is “‘subsistence’’ production. Since the 
internal marketing system is underdeveloped, the 
composition of consumption is determined by the 
pattern of production — people can eat what they 
or their near neighbors can grow —- and this in 
turn is governed principally by ecological 
ditions. 


con- 


“A detailed analysis of economic factors influencing demand 
for rice is contained in The world rice economy, Vol. II: Trends 
and forces, Commodity Bulletin No. 36, FAo, Rome, 1963. 


Ficure [V-3. - TRENDS IN DIETARY LEVELS IN THE FaR East 
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This, however, is an extreme situation which is 
not typical of rice-consuming areas. Subject to var- 
ious exceptions, it is not only population growth 
and the production pattern that govern demand, but 
market factors such as increases in per caput incomes, 
prices, urbanization, consumer tastes, and the spe- 
cial nature of rice as a meal rather than a single 
food. 

Rice eaters fall into three main groups. Firstly, 
there are the habitual consumers who rely on rice 
for most oftheir nutrient intake. Their special char- 
acteristic is a remarkable preference for rice against 
other cereals in the sense that they would, if able, 
eat rice as the central item of virtually all main meals 
throughout the year. Most of these habitual rice 
eaters are in the Far East, and they account for the 
bulk of world consumption. 

Their demand is generally inelastic to changes in 
prices or incomes, although the relationship is complex 
because often the consumer grows most or all of 
the rice he eats. In a semisubsistence economy, 
where the farmer sells part of his rice crop to secure 
the cash he requires for essential needs, an increase 
in price may be equivalent to an increase in income; 
in these conditions higher prices may reduce the 
amount he needs to sell, and thus stimulate a rise 
in farm consumption. 

A separate and less distinct group comprises those 
consumers who are in the process of changing their 
diets, shifting from another staple cereal or root 
(usually a so-called ‘‘inferior” food like millet or 
sorghun)) to rice or wheat. To many of these people, 
who are commonly new arrivals in urban districts 
from rural areas in west Africa, parts of Latin Amer- 


ica or Asia, rice is a semiluxury food which wag 
previously unattainable either because it was not 
locally grown or because it was too expensive in 
relation to their incomes, These consumers prefer 
to buy rice when they can afford it, but they have 
not yet a well-defined preference for a particular 
type of rice, and probably they also eat other cereals 
or cassava as well. For this reason their demand 
is sensitive to changes in the ratio between prices 
of rice and other basic foods, and responds sharply 
to increases in income. 

Thirdly, there are the consumers in the bread- 
eating regions of the Near East, north Africa and 
Latin America, as well as parts of Asia® and in the 
developed countries of Europe and North America, 
who eat rice occasionally as a special dish to add 
variety to their meals, or because it is easy to pre- 
pare. Their demand is not greatly affected by eco- 
nomic factors. This group is insignificant in the 
world rice consumption picture, though not unim- 
portant in world trade. 

The habitual rice eater not only strongly prefers 
rice to other cereals, but has a distinct taste for 
certain types and varieties and an equally strong 
aversion to others. These preferences for a partic- 
ular size and shape are, in fact, merely reflections 
of the different cooking qualities and flavors of the 
various types. There are many factors involved, but 
probably the basic characteristic of long-grain Indica 
rice is its tendency to separate freely when cooked. 
This type of rice accounts for the bulk of world 
demand and is strongly preferred by the mass of rice 
eaters in south and southeast Asia. Round- (or short-) 
grain Japonica rices are soft-cooking varieties which 
tend to cling together when cooked. Japan, China 
(Taiwan), Korea and parts of China (Mainland) are 
the main centers of round-grain consumption; it is 
also commonly eaten in countries around the Medi- 
terranean area, where it is locally grown, and it is 
preferred for certain dishes in other parts of Europe. 
Another complicating factor is the existence of a 
wide range of qualities of the same variety of rice 
commanding a wide range of prices. 

Because of these consumer preferences the world 
rice market is not homogeneous and demand among 
the various groups responds differently to economic 
changes. 


5 There are about 150 million people in the Far East, concentrat- 
ed in north and northwest India, West Pakistan, parts of the Phil- 
ippines and Indonesia, who eat little or no rice. Also in the nurth- 
ern part of China (Mainland), containing at least 40 percent 
of the population, mainly wheat and millets are consumed. 


Factors affecting demand 


POPULATION 


Population growth, however, is by far the dominat- 
ing long-term factor affecting total rice consumption. 
Demand may be influenced by changes in the age struc- 
ture and geographic distribution between town and 
country, but their effect in the foreseeable future 
will be small compared with that of changes in num- 
bers. The annual increase in population of most 
rice-eating countries ranges between 2 and 3 percent; 
moreover, as death rates fall, the population growth 
will probably accelerate still further in the develop- 
ing regions. The pressure on supplies of these mas- 
sive increases in the numbers of rice eaters will be 
much more powerful than any improvement in in- 
dividual per caput consumption which may flow 
from rising incomes. Real incoines per head have 
usually been rising at a slower rate than population, 
and only part of that increase (half or less) is spent 
on rice. 

Changes in the distribution of population between 
urban and rural areas may increase or decrease de- 
mand, depending on a number of factors. In Japan, 
for example, per caput consumption of rice in 1960 
was 157 kilograms in rural areas against 99 kilograms 
in urban areas, and the same pattern is evident in 
the Philippines and China (Taiwan). In such coun- 
tries, especially Japan, the decreasing proportion of 
people living in rural areas results in a declining trend 
in the national average per caput consumption. In 
other areas at an earlier stage of economic develop- 
ment, such as eastern India and East Pakistan, al- 
though urbanization does not increase demand for 
cereals as a whole it has stimulated demand for rice 
and wheat. In this case the number of rice eaters 
in the country is growing faster ,than overall popu- 
lation (Table TV-5). 


INCOMES 


While in many developing countries urbanization 
leads to a desire among consumers to eat more 
rice, this often is more costly than other staple foods 
and the ability to make an actual change in diets 
depends on the level of consumer income. Income 
is, of course, one of the major factors governing the 
per caput level of consumption of foods as a whole, 
and for rice in particular, because levels of living 
are low in many rice-consuming countries and people 
are underfed. When rice is the preferred cereal, 
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experience has shown that its per caput consump- 
tion increases as soon as incomes improve. Sooner 
or later, however, depending on how far it is the 


-only cereal eaten, a dietary maximum calorie intake 


will be reached. First, the amount eaten is stabiliz- 
ed but expenditure continues to increase because rice 
of better quality is substituted. At a later stage, 
with the continuing climb in the level of living, and 
a consequent greater freedom of choice among a 
whole range of foods, rice itself may begin to be 
displaced by sugar, meat and other 
foods. § 

In fact, although per caput consumption of rice 
appears to have stabilized in several areas, the total 
calorie intake in the traditional rice-consuming coun- 
tries is still only about two thirds of that in high- 
income countries, and there is no firm evidence that 
the stage of actual displacement has been entered. 
Even in Japan, since 1950-52 the caloric intake per 
person from rice has increased by 10 percent in 
absolute terms although, as total calorie intake Is 
higher, it has declined by 2 percent in relative terms.’ 
Generally, since rice remains at all income levels 
the principal base around which meals are planned, 
it seems unlikely that it will become supplementary 
in the way that bread or potatoes tend to be in high- 
income countries. 

Surveys of consumer expenditure provide the main 
basis for studying the influence of income on de- 
mand. These appear to confirm that consumption 
in rice-eating areas stops rising or falls as consumer 
incomes increase. In Ceylon (1953)* per caput 
expenditure on rice steadily increased until family 
income rose to 800 rupees per month, and above 
this apparently reached a saturation point. For 
low-income groups (which comprise 75 percent 
of the people) demand showed a marked response 
to income changes, whereas in the highest group 
it was not sensitive at all. Similarly, Indian demand 
for cereals on the whole showed twice the response 
to income changes in rural areas than in urban areas, 


noncereal 


*In the traditional rice-consuming countries. cereal and other 
starchy foods usually account for 1.200 to 1.600 calories per per- 
gon. or 60 to 70 percent of his caloric intake: in most developed 
countries of Europe and North America, they usually provide 

00 to 1.200 calories. only about one third of the calorie intake. 
However. the fact that some developed countries in the warmer 
Mediterranean zones (e.g.. Italy. Portugal. Yugoslavia) still absorb 
as much as 1.400 to 1. 800 calories from these staple foods suggests 
that an actual decline in absolute per caput consumption levels 
of rice in developing countries may be very far away indeed. 

7 There appears still to be some latent demand for rice in Japan 
that is now coming into the open. mainly reflecting a shift away 
from. barley which (like oats) is pressed flat and mixed with rice 
by the poorer consumers. This trend. however, is believed to 
be approaching its end. and by 1975 average rice consumption 
per caput should show an overall decline. 

lad of Cevlows consumer finance, Central Bank of Ceylon. 


TABLE IV-5. ~ MILLED RICE: RECENT TRENDS IN TOTAL AND PER CAPUT CONSUMPTION (FOOD USES) IN RELATION TO 
POPULATION GROWTH 


Total rice consumption Per caput rice consumption 
Population . . 
Country growth, 
4951-62 1950-52 1961-63 1961-63 1950-52 1961-63 1961-63 
average average index average average index 
oiler 400 [+++ Thousand tons ..... 1 9: 3 One se eees Kilograms ....... I ie 5 OO 
124 *2 290 *2 180 139 *422 *437 112 
145 *795 *870 109 ene "449 eee 
130 720 4 069 148 92 4105 114 
142 1 100 1 610 146 130 134 403 
Hong Kong ...cccecceeceeeccecececetes ee eeeeeee 163 #210 *360 172 *100 #4105 105 
India occ ee cece ccc ceceeceeeceecetccceceteceeees 123 20 960 32 087 153 57 71 125 
Indonesia oo... . ccc cc ccc ceeeceecceeetecenceeeees 128 *5 750 *8 356 145 *75 *85 113 
Korea, Rep. of ....... 126 *1 800 *2 460 137 *87 "94 108 
Malaysia: Singapore ....e.ececccccececeecetecene 138 810 *4 050 130 4127 #119 94 
Pakistan ....cececcceceeeecccecceceeuceseetteeee 131 7 290 9 622 132 99 100 101 
Philippines .....ccceecececeeccececeecteeecececes 135 14 840 2 609 142 85 89 105 
Thailand cccccccceccececccccccccectecteeceeees 139 *2 600 *3 440 132 "429 423 95 
AFRICA AND NEAR East 
Madagascar ....cccccecceccccccccccccseressetees 133 ee 2937 wee eee 2445 eee 
Mauritius... cccecccececeececceceteeeecteneeecs 146 #40 64 160 “87 95 109 
West Africa (former French) 136 #350 *700 200 #49 *28 4147 
Afghanistan 0... cccceceeeecccccccscsecceceeeeces 127 #2450 191 127 #943 443 100 
fran 123 230 S444 193 14 °22 157 
fraq 124 100 424 124 19 419 100 
Saudi Arabia 133 *38 90 237 *B 14 175 
Syria 139 16 130 187 4 16 135 
United Arab Republic 123 390 823 211 18 31 172 
LATIN AMERICA 
Argentina 139 80 89 WW 5 4 80 
Bolivia co.cc cece cece eee te te ceceeeececeee 111 #22 21 95 “7 6 86 
Brazil oo... cece cece cece esenee bee eeeeeceretee 134 1770 13-172 179 33 14 133 
Chile 130 40 162 155 6 18 119 
Colombia 123 150 31298 199 13 3124 162 
Cuba 125 *320 #350 109 *57 *50 88 
Ecuador 143 670 7403 147 5418 13 128 
Guyana 138 #24 #30 143 "48 *50 104 
Mexico 140 100 1493 193 4 45 135 
Peru .... 130 130 1244 188 15 125 166 
Surinam 143 45 20 133 "70 68 97 
Uruguay 119 20 733 165 7 44 157 
Varezuela oo... ccc cece cece ccc cecceeeeeeeeetens 151 40 *69 172 8 *9 113 
128 50 257 74 700 149 60 69 115 
112 8 790 11 107 126 104 117 113 
120 369 556 151 2 3 126 
107 °871 4 065 422 "2.8 13,2 414 
TOTAL, DEVELOPED COUNTRIEFS®.--.+-- 112 10 030 2 728 127 18 21 114 


* Unofficial estimates. 
2 1960-62 average. ~ 71962. ~ 71954. — + 1961-62 average. ~ °1960. - 1954-55 average. - 71961. ~ * 1951-53 average. ~ ° Coun- 
tries listed. 
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where living standards were much higher.? In Japan, 
on the contrary, according to 1964 expenditure data, 
consumption shows a steady decrease as incomes 
increase from the lowest level.* 


INCOME ELASTICITY OF DEMAND 


In the absence of regular food consumption sur- 
veys, estimates of the income elasticity of demand 
(i.e., the percentage change in consumption per caput 
associated with a 1 percent change in income per 
caput) must be largely speculative. Only for four 
major consuming countries in the Far East — In- 
dia, Ceylon, China (Taiwan) and Japan — can cal- 
culations be based on direct evidence from house- 
hold surveys. 

Average per caput consumption among rice eaters 
in India and Ceylon is already high (100 to 150 kg), 
but since incomes are still very low the rise in living 
levels acts as a marked stimulus to demand. The 
national ‘‘expenditure” elasticity"! of demand in In- 
dia was stated to be 0.60 to 0.65% and in Ceylon 
the “‘ quantity,” elasticity was placed at 0.52.% Since 
expenditure can be expected to increase more than 
the actual quantity purchased, reflecting a partial 
shift to more expensive qualities, it can be taken 
that, other things being equal, in both countries a 
10 percent rise in consumer incomes brings approxi- 
mately a 5 percent increase in rice consumption per 
caput. 

For most of the traditional exporting countries 
in the Far East (Burma, Cambodia, Thailand, and 
the Republic of Viet-Nam) as well as in Malaysia, 
rice consumption seems to have reached its saturation 
point at 125 to 150 kilograms per person. In Burma, 
changes in income probably have little effect on the 
quantity of rice consumed except in mountainous 
areas, where people are poor and supplies are lack- 
ing. The same applies to Thailand, where the income 
elasticity of demand for cereals is very low. In the 
Philippines, too, clasticity has been estimated to be 


° Expenditure-clasticity for all cereals is 0.32 in urbau areas 
and 0.62 in rural areas. The difference for rice, however, is prob- 
a Gack less than this. Tenth round of national sample survey. 

f 

Annual report on the fam'ly income and expend ture survey. 
1964. Bureau of Statistics. Office of the Prime Minister, Japan. 

_ ™ That is, the percentage increase in expenditure on rice follow- 
ing an increase of one percent in total expenditure on all goods: 

““quality’’ clasticity relates the actual quantity consumed with dis- 
posable income. 

“ Based on Tenth round of national sample survey. 1955/56. 

* Based on consumer household survey See FAO, Price 
and incoine elasticities of demand for rice and other cereals, FCAFE/ 
FAO. The world rice econoniy. Vol. 1: Selected papers. In Commodity 
Bulletin Serics No. 36, 1962. 
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as low as 0.1 in rural areas and -0.1 in urban 
areas.1! 

Japan enjoys high incomes and China (Taiwan) 
a high per caput consumption, so that there is little 
response to income changes in these countries. The 
average elasticity in China (Taiwan) has been placed 
at 0.06, and for Japan (for rice eaten as food) at 
0.01.4% The principle that different qualities of rice 
have different clasticities, depending on consumer 
pteferences, is demonstrated by the Japanese data, 
which indicate that imported rice had a negative 
elasticity of —1.6, as against -+0.1 for domestic rice. 

The fact that per caput consumption is still rising 
in Indonesia, Hong Kong, the United Arab Republic 
and some other Near Eastern countries, Latin Amer- 
ican importing countries and in west Africa, suggests 
these countries may be grouped together as having a 
positive income elasticity. No precise estimates can 
be made, particularly for Africa, since evidence is so 
scanty and conditions so variable. Rice, like bread, 
is almost a luxury food in urban areas. Generally, 
therefore, the coefficient for rice is higher than the 
average for food as a whole (perhaps as high as 
or higher than unity in west Africa), though it falls 
to zero in Madagascar and other areas where rice 
is already eaten in large quantities.” In Latin Amer- 
ica, income elasticity varies widely, generally being 
lower where consumption per caput is already high. 
Elasticity is placed at 0.4 in Brazil*® and at 0.6 in 
Ecuador,” whereas in the high consumption coun- 
tries of Guyana (50 kilograms of rice per head) and 
Cuba (55 kilograms) there appears to be little relation 
between incomes and demand. 


SHORT-TERM CHANGES IN PRICES 


Demand for rice 1s also affected both by its real 
cost (its price compared with income and with prices 
of other products) and by variations in cost. 

A survey of the trends in relative prices of rice 
and other foodstuffs during 1950-62 for 36 coun- 


“The Philippines: Long-term projection of supply and demand 
for, selected agricultural products. Economic Research Service, 
United States Department of Agriculture, ers-Foreign 34), 1962. 

“Lee, Statistical meusnrement of income. elasticity of Gera 
for major farm products in Taiwan, Joint Commission on Rural 
Reconstruction in China (Taiwan), 1959. 

The Japanese demand for vice for manufacturing use (mainly 
in brewing) is more clastic, being calculated at 0.38. These coef- 
ficients are those adopted for making official projections of deniand 
in the 1962-71 period. Planning Office, Ministry of Agriculture 
and Forestry, Long-term projections of demand and production of 
agricultural commodities, Tokyo, 

"See FAO, The econoniic relationships between grains and rice, 
ss Hac Bulletin Scries No. 39, Rome. 

Developinent plan of Brazil, 1964-66. 

® Junta Nacional de Planificacion y Coordinacién Economica. 
ad nacional de desarrollo del Ecnador. Informe anual. 1958, 

iter 


tries ? showed that, though the price of rice declin- 
ed ina number of cases (e.g., in Ceylon, Madagascar, 
Mauritius, Singapore), there is no evidence of a 
world-wide or region-wide tendency for one food to 
become cheaper compared with another. National 
price patterns showed wide variations. In many 
countries (Indonesia, Madagascar, Malaysia, the 
Philippines, Senegal, Thailand, the United Arab 
Republic) the price of rice became lower relative to 
wheat flour, maize, or the other main food consum- 
ed, but in others in the same regions it became rela- 
tively more expensive. 

Little is known of the precise impact of price 
changes because of the lack of reliable time series 
of consumption and the difficulties of securing fully 
comparable price data.“ Common sense, however, 
indicates that demand should be less affected by price 
variations at high, rather than at low income levels. 

Among the habitual rice eaters demand is generally 
inelastic to price changes. For instance, the evi- 
dence in Ceylon suggests that even sharp price in- 
creases do not affect demand significantly, apart from 
some immediate difficulties in readjusting consumer 
expenditure. In countries like Hong Kong and Sin- 
gapore, where internal prices are free and virtually 
all rice is imported, there is no traceable relation 
between annual apparent consumption and import 
prices, although this is perhaps partly because in- 
ternational prices have varied little in the past seven 
years. 

Where rice is the habitual staple food, preference 
for a particular type makes demand for other grades 
or varieties of rice highly inelastic, at least in the 
short run, to changes in relative prices. In Japan, 
consumers would even prefer to supplement domestic 
round-grain rice with processed barley, rather than 
switch to imported long- or medium-grain rice with 
different cooking qualities. 

Among the second group of consumers, who sub- 
stitute rice for other cereals if it becomes relatively 
cheap, the price elasticity of demand for rice in 
general is greater than for all cereals, and is greater 


” £a0, The economic relationships perween grains and rice, Com- 
modity Bulletin Series No. 39, 

“The fact that 1 kilogram of Whee may be dearer, than | kilo- 
gram of wheat or maize is not decisive since the rice is usually 
in ready-to-cook form whereas the other cereals and dry cassava 
have to lose 10 to 30 percent of their weight. Rice requires much 
simpler and cheaper, cooking facilities than wheat flour, but bread 
does not even require cooking and like gari (processed cassava) 
can be consumed without further treatment. Potatoes and cas- 
gava lose weight in peeling. whereas cooked rice (unlike bread) 
develops three to four times the volume of uncooked rice. 

* Also, actual consumption cannot be reliably estimated be- 
cause both countries also have purchased considerable (and vari- 
able) quantities for government stocks, which are not distinguish- 
able from imports for consumption. 
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for the preferred quality of rice than for all quali- 
ties. This probably applies in Brazil, parts of 
India, and the Philippines, for example. 

Another characteristic of demand blunts the im- 
pact of price changes: in the event of price increases 
many consumers may continue to buy roughly the 
same quantity but shift to cheaper blends of the 
preferred general type. The reverse occurs when 
prices fall. (in the Philippines the shift is from 
macau ordinario to elou-elou or other fancy varie- 
ties.} An additional unpredictable element is added 
by the high proportion of habitual rice eaters who 
are also producers, selling their surplus as a cash 
crop. As noted above, a rise in prices may allow 
this group to reduce sales, increase their own con- 
sumption, and still maintain their cash income. Even 
in Japan, economically the most developed of coun- 
tries where rice is a staple food, over 40 percent of 
rice supplies are consumed on farms (1951). 


PRICE DISPARITIES AND CONSUMER SUBSIDIES 


Consumer prices of rice, and the pattern of food 
prices, show wide differences from country to coun- 
try, and the relationship between prices of various 
cereals on international markets, where wheat flour 
is considerably cheaper than milled rice, is no guide 
to their levels on retail markets (Figure [V-4). * 

In general, economies of scale in production and 
marketing cause the most readily available staple 
food to be the lowest in price in the local market. 
Thus wheat tends to be the lowest priced staple in 
wheat growing areas, whereas rice is cheaper in most 
local markets of the Far East. Its retail price is 
usually 10 to 15 U.S. cents per kilogram, with bread 
at about double the cost.24 The situation is reversed 
in the Near East and north Africa. Except in the 
United Arab Republic (an important rice producer), 
rice tends to be more than double the cost of bread, 
which is the cheapest cereal product. In Africa, 
prices vary greatly between countries, between mar-~ 
kets within a country, seasonally, and from year 
to year, but it appears that the cheapest foods nor- 
mally are such staples as cassava, maize and sorghum. 


* On the world markets the cost of wheat flour is approximately 
the same as the medium grades of rice imported by India, Indo- 
nesia and Ceylon, but less than the more expensive export grades 
of Thai rice. Both wheat and rice cost considerably more to 
import than coarse grains or cassava flour. In 1964 the export 
unit value of milled rice averaged $124 per ton compared with 
$84 for wheat flour. The comparison would be similar in terms 
of calories, since the calorie content of milled, rice and the other 
grains and cassava in terms of flour is very similar. 

“! There are special circumstances affecting rice prices in Japan 
(high farm support prices), Indonesia and the Republic of Korea 
Gnfiation), and Ceylon (subsidy). 


Except in Madagascar, Mau- 
ritius, and those west African 


areas where rice predomi- 
: United States 

nates, rice and bread are italy 
both usually high priced, with Philippines 
an apparent tendency for rice Senegal 
to be the more costly of the Iran 
Wo. vs . Japan 

This disparity in national Germany, Fed. Rep. af 
consumer prices is character- Maracca 
istic of a number of agri-  mexicg 
culturalcommodities. Inmany — ghana 
cases (such as tea, sugar and = ¢glombia 
coffee) the differences are due — Tanzania 
toimport duties, consumption Chile 
taxes, or freight charges, but Niger 
in rice these factors play a Maii 
negligible role except in parts tvary Caast 
of Latin America and west  Karea, Rep. af 
Africa, where import duties Malaysia 
are important. The major China (Taiwan) 
causes lie in national rice Cambadia 
policies and direct controls Madagascar 
on trade. In the absence of Pakistan 
such restrictions, the flow of Thailand 
trade from lower cost to United Arab Rep. 
higher cost countries should 8urma 
tend to narrow the gaps be- Ceylan 


tween price levels. In fact, 
nearly all the major rice- 
importing countries closely 
control the size of their 
imports. Domestic markets and prices are thus 
isolated from international developments and, in 
the absence of subsidies, expensive rice reflects the 
sometimes high domestic costs of production (e.g., 
in Africa) or guaranteed producer prices (e.g., in 
Latin America). 

Because of their heavy cost, consumer subsidies 
on rice are used sparingly and today are applied in 
very few of the major consuming countries. Al- 
though they have been important in other countries 
such as the Republic of Korea and Malaysia in earlier 
postwar years, the only large impact today is in Japan 
and Ceylon. In both these countries about two thirds 
of the total consumption is subsidized, the govern- 
ments bearing about 20 percent and 40 percent re- 
spectively of the actual average retail cost. However, 
this does not give the consumers any special advan- 


U.S cents perkg 2 


* For examole. duties on imported rice amount to about 50 
percent ad valorem in Ghana and 100 percent in Central American 
countries, 
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Figure IV-4. - DOMESTIC RETAIL PRICES OF RICE IN June 1965, COMPARED WITH AVERAGE 


INTERNATIONAL PRICES IN 1965 


Thai rice 5% c.i.f. U.K. 
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Burma rice 42 %f.o.b. 
LA. 


150 


10 20 30 


tage; the subsidies are in reality more in the nature 
of producer subsidies, being necessary mainly because 
the support prices for paddy are unusually high, while 
Japanese retail prices remain relatively high despite 
the subsidy. Other countries maintain a subsidy on 
home-grown rice, but this is more or less offset by 
a levy placed on imported rice, and on balance 
the consumer may not gain much (e.g., Indonesia, 
Jamaica, Sierra Leone and other west African coun- 
tries). 


COMPETITION WITH OTHER FOODS 


Changes in food price relationships and price dis- 
parities, therefore, have not so far had a marked 
impact on rice consumption. Clearly the traditional 
popularity of rice in the Far East, of bread in north 
Africa and the Near East, of maize tortillas in 
Central America, and of gari (cassava) in west Africa 
will not be permanently affected merely by year-to- 


year shifts in relative prices. Food habits and gen- 
eral living customs govern demand. 

The areas where both rice and other cereals are 
cultivated, and where people habitually eat more 
than one cereal, are fairly limited. The peculiar 
consumer preference enjoyed by rice, moreover, places 
it in a strong competitive position vis-4-vis most 
other cereals and starchy foods. Consumers are will- 
ing to pay a premium for rice, and once they can 
afford to substitute it for millet, sweet potatoes, 
maize, barley, or perhaps beans, only a prolonged 
physical shortage is likely to cause a shift back to 
these products. Also, ecological conditions in trop- 
ical areas are often favorable to the production of 
rice but not wheat, which has to be imported. At 
present ample supplics of wheat can be imported 
on concessional terms, but in the long run a chronic 
dependence on foreign supplies is likely to lead the 
governments of many developing countries to place 
more emphasis on rice in their national consumption 
policies. 

The areas where rice is a competing food with 
wheat are limited to China (Mainland), certain parts 
of central India, Korea, West Pakistan, and most 
of the Near East. It also competes with maize in 
Cambodia, Indonesia, and the Philippines; with 
beans, maize and starchy roots in Latin America; 
and with millet, sorghums and starchy roots in 
west Africa. Urbanization undoubtedly helps a shift 
to rice in such areas, as do changes in cropping 
patterns. In Latin America, the resettlement of 
people from the high plateaus (where only potatoes 
and barley can be cultivated) on to lowlands suitable 
for rice is causing a change in food habits, and the 
spread of rice cultivation in west Africa has the 
same effect. 

Shifts in the reverse direction, toward the inclusion 
of other foods in the habitual rice-eaters’ diets, re- 
quire a sustained effort of consumer education. Such 
programs have met with some success, particularly in 
the early postwar years, but experience shows that 
people often tend to revert to rice when it becomes 
more freely available. The objectives of these pro- 
grams are mixed: to lessen the overwhelming depen- 
dence of the population on rice and to reduce consumer 
resistance to alternative foods in times of rice short- 
ages; to absorb wheat which is available for import 
on concessional terms under United States Public Law 
480; to give a slightly better nutritional balance to 
rice diets; and to conserve more of the rice supplies 
for export markets. Some schemes have made a 
mark. Thus the postwar school lunch program in 
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Japan, which introduced a whole generation to regular 
meals of wheat products, undoubtedly had a consider- 
able effect on eating habits, and today wheat provides 
10 to 12 percent of Japanese calorie intake against 
4 percent before the war. However, despite rapidly 
rising incomes and a favorable price ratio,®° per caput 
consumption of wheat is no longer rising appreciably 
in Japan, while demand for rice shows no sign of 
shrinking. The government campaign carried on in 
East Pakistan to popularize wheat consumption among 
rice eaters has also shown substantial results since 
a heavy price subsidy was granted in 1962. The offi- 
cial issue price for wheat to consumers was cut by 30 
percent in April 1962 to P.Rs.12.50 (U.S.$2.60) per 
maund (37.32 kilograms), as against an actual cost of 
about P.Rs.18 (U.S.$3.80). This reduced the retail 
price of wheat to about half that of rice, and was 
immediately followed by a trebling of wheat con- 
sumption. Total offtake from government wheat 
stocks rose from an average of 160,000 tons in 
1959-61, to 445,000 tons in 1962 and 667,000 tons 
in 1963. This is a significant advance, but it is still 
only 6 percent of total cereal consumption and the 
heavy price subsidy might not be financially possible 
if wheat were not available on special terms. 

Other campaigns, such as the ‘‘Eat-More-Wheat- 
and-Barley Campaign” in China (Taiwan) in 1962/63 
and the ‘“‘Grain-Saving Campaign” in the Republic 
of Korea in 1964, were too shortlived to have much 
impact. There has been a noticeable growth in 
per caput consumption of wheat, which has more 
than trebled since 1950, as well as of fish and meat, 
in China (Taiwan), but this has apparently not caus- 
ed demand for rice to fall significantly. Since be- 
fore the war, the influx of mainland Chinese as well 
as rising incomes have brought an increase in con- 
sumption of rice at the expense of sweet potatoes, 
especially in rural areas. 

Wheat flour (all imported) has replaced rice to 
some extent in Ceylon since the war, but this is 
mainly because wheat flour, which is subsidized 
in price like rice, is made available freely whereas 
rice is rationed. In India, wheat now accounts for 
19 to 20 percent of total cereal supplies against 16 
percent in 1955. While the growth of incomes and 
urbanization has brought a shift from root crops 
and coarse grains to rice, this has been partly offset 


** During 1951-62, the retail price ratio between rice and compet- 
ing cereals greatly favored the other cereals. 1951 wheat flour 
was only 20 percent cheaper than. polished tice in Tokyo whereas 
by the end of the decade it was about 40 percent cheaper: barley. 
which initially costs about 10 percent less than rice. was 30 per- 
cent cheaper by 1962. Yet per caput consumption of barley has 
shrunk drastically and. although wheat consumption has_ risen 
modestly in rural areas. it fell in urban Japan in this period. 


by a tendency in other areas for wheat to replace 
rice, especially in meals taken. away from home. 
Wheat costs considerably less than rice and supplies 
have grown faster. 

Consumption habits outside Asia are more flexible, 
partly because (with exceptions such as Madagascar, 
Mauritius, Sierra Leone and parts of Brazil) rice is 
not firmly established as a staple food. Rice, as well 
as wheat, has shared in the market substitution for 
maize, barley and, to a lesser extent, millet, which 
has occurred in the United Arab Republic since 1939. 
West African consumers also, though conservative 
toward changes in food habits, are adding new foods 
to the traditional diets. A recent analysis concluded 
that “‘the expanding role of rice and wheat flour in 
African diets are the two trends which appear in evi- 
dence in virtually all the territories.’’*” Although the 
evidence is scanty, it suggests that, especially in ur- 
ban areas, consumers in Ghana, Senegal, and other 
parts of west Africa will readily shift to rice from 
millet and sorghums, despite much greater cost. In 
the Iong run, this trend appears likely to be accen- 
tuated by the fact that there is little likelihood of 
wheat being widely grown in tropical Africa, whereas 
vast stretches of potential rice land exist. However, 
costs of production are often relatively high and a 
number of countries such as Ghana and Mauritania 
are now taxing imported rice in order to protect the 
domestic producer, which may reduce consumption 
in the short run. In South America, and especially 
in parts of Brazil, the share of rice in food supplies 
has shown a pronounced increase since before the 
war, mainly reflecting the growth in production and 
widening familiarily with rice.*° 

As consumer incomes increase, a continuation can 
be expected of these underlying tendencies in many 
areas of the Far East, west Africa and Latin America 
toward a greater consumption of rice at the expense 
of other cereals such as barley and millets, as well 
as of beans and starchy roots in some areas (particu- 
larly outside the traditional rice-consuming areas 
of the Far East). Only in a few areas, such as the 
Asian “‘rice bowl” of Burma, Thailand, Republic of 
Viet-Nam and Cambodia, also China (Taiwan) and 
Japan, does demand for rice appear to be virtually 
saturated. On the other hand, the amount of wheat 
added to the habitual rice-eaters’ diets is unlikely to 


~B.F. Johnston, The staple food economies in western tropical 
Africa, p. 305. Stanford University Press, Stanford. Calif.. 1963. 
. There is some evidence that high retail prices have limited 
fice consumption. In Venezuela. for example, rising rice prices 
in 1953 led to a decline in consumption and the replacement of 
rice by wheat noodles and potatoes. There was an unsold surplus 
and the Corporacién de Fomento had to restrict production (Unit- 
ed Nations, Economic survey of Latin America, 1956). 
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have a significant permanent impact on the overall 
demand for rice in the foreseeable future, even though 
several governments are hoping to encourage it, and 
price relationships favor it. The addition of supple- 
mentary protein-rich foods is likely to be slow (see 
below). The pace of future changes in dietary patterns 
will depend greatly on the rate of general economic de- 
velopment and particularly on urbanization and the 
extension of the market economy. Above all, since 
import restrictions greatly limit consumer choice, it 
will be governed by changing patterns of indigenous 
food supplies. 


Improving the rice-eater’s diet 


Most rice eaters are too poor to afford any ap- 
preciable quantities of supplementary ‘‘protective’’ 
foods such as milk and milk products, meat, fish, 
eggs, pulses, vegetables and fruit. In fact, even their 
calorie intakes are often below nutritional require- 
ments, as is the intake of protein which is mainly 
derived from the staple rice itself. Table [V-6 shows 
the insufficiency of the B group of vitamins, vita- 
min A, calcium and ascorbic acid. There is, there- 
fore, much chronic undernutrition and malnutrition 
resulting in low vitality, impairment of general health 
and physical development, and a high incidence of 
deficiency diseases. Still ranking high among these 
diseases is beriberi, associated with high consumption 
of polished white rice which is seriously deficient in 
thiamine. The incidence of protein-calorie deficiency 
diseases is reported to be high in Brazil, Burma, 
Ceylon, Colombia, India, Indonesia, Malaysia, and 
elsewhere. Also, lack of vitamin A, often associated 
with protein deficiency, leads to a great amount of 
preventable blindness in children, and the incidence 
of anemia in women of childbearing age continues 
to be high. 

Measures to improve the rice-eater’s diet have 
been extensively studied, particularly in regard to 
the prevention of beriberi, both at national and 
international levels, but relatively little progress has 
been made”. 


IMPROVEMENT OF NUTRITIVE 
CONSUMED 


VALUE OF RICE AS 


In its natural state, the nutritive value of rice is 
good, comparing very favorably with that of other 


* Since 1947 Fao (and fater jointly with wuo) has convened 
five regional meetings for Asia and the Far East to provide guid- 
ance, to, governments on appropriate measures. In 1948. FAO 
published Rice and rice diets (revised 1954, reprinted 1965). a 
survey concerned with the nutritive value of rice and rice diets. 


TABLE [V-6. — COMPOSITION OF RICE DIETS IN VARIOUS COUNTRIES: FOOD INTAKE PER PERSON PER DAY 


Burma India Japan East Pakistan Philippines Mali 
Unit 11 rural Whole 17 rural | 5 urban Central . en uk Rice 
areas 1 states country areas areas Luzon Manila Batanes zone 
1955-57 : 1963 | 1962-63 | 1962-63 | "$gio7 | 1959 | region | 1957-58 
1961 
Grams 
” 444 302 351 505 311 424 240 267 418 
” — 169 78 32 53 14 58 83 125 
” _ — §3 56 32 6 1 56 7 
” 14 17 14 8 12 15 29 20 — 
” 14 56 69 28 26 5 7 14 16 
” 27 5 96 10 17 t 182 198 308 5 
” a8 93 166 154 142 { 19 
” 23 3 28 6 19 23 45 39 14 
Fish occ. c cece cece cee ce ee eeetettane ” 68 6 78 36 42 135 56 66 93 
EGGS Lee ete c cece cece e ee eeeeeneees ” 4 2 28 2 3 13 1 5 — 
Milk and milk products ............ ” 8 66 45 17 52 24 73 22 50 
Fats and offs ooo... cee cece eee ee sees ” 24 12 8 6 14 8 14 8 6 
Miscellaneous ........... st teeeee eens ” 5 4 10 27 17 _ 
NUTRIENTS 
Calories oo. ceeeeeee secre eenenene es Number 2075 |2127 | 2083 42254 (1732 |2064 |1727 |1809 | 2 450 
Total protein: ..... ccc cece eee ee eens Grams 48,3 56 70.6 57.4 49.5 60.2 49.8 47.7 77.4 
animal ” 14.2 4.5 27.7 — _ 22.9 22.9 33.4 26.9 
vegetable ” 34.4 51.5 42.9 — — 37.3 26.9 14.3 50.2 
Fat ” 35.8 24.3 29.2 17.2 25 —_ —_ 25 25.2 
Calcium Milligrams 171 340 409 304 226 310 350 400 289 
Iron ” 8.9 10.9 13 9.5 8.5 10.6 10.1 12 12.4 
Vitamin A 1.U. 1 879 1 576 1 452 1 580 1 795 1 054 2 278 2419 1 287 
Thiamine oo... ccc cece cece eee ee eee Milligrams 0.73 1.4 1.03 1.46 1.03 1.00 0.88 0.78 1.35 
Riboflavin co... ccc eee e cee e seen es ” 0.33 0.70 0.79 0.50 0.54 0.62 0.72 0.56 0.68 
Niacin co.cc ccc cece cece eect eeues ” 9.7 12.9 _ 22.8 14.3 19.9 14.8 13.8 18.8 
Ascorbic acid ” 32 21.0 79 40 38.5 62 63 83 17.6 
Calories from: carbohydrate ......... Percent 75 79.3 73.9 82.9 75.8 84.7 66 78.5 78.1 
protein ” 9.3 10.5 13.5 10.2 11.2 11.6 11.4 9.7 12.6 
fat co ceccccecseeeeeee ” 15.5 10.2 12.6 6.9 13 3.7 22.5 11.8 9.3 


Sources: BURMA, WHO/SEARO. 


Matt, Mission socio-6conomique du Soudan. 
Paris, 1960. — PAKISTAN, Government of. Pakistan. 
— Puiirpines, Government of the Philippines. 
Metropolitan Manila, 1959; Cagayan 


major cereals used as staple foods. Husked (brown) 
rice (i.e., rice freed only of its chaff-like hulls) has 
about the same content of calories, vitamins and 
minerals as whole wheat, somewhat less protein and 
more fat and carbohydrate. Compared with maize, 
it has the advantage of containing liberal amounts 
of niacin. White rice (i.e., husked rice that has been 
milled and polished to remove the bran and germ) 
loses a portion of its best protein and most of its 
fat, vitamins and minerals. Washed and cooked, 
white rice loses most of its remaining vitamins and 
minerals, especially if it is cooked in an excess of 
water which is later discarded. Thus, the nutrient 
content of rice is seriously reduced between harvest- 
ing and consumption and it is easy to understand 


Final repor! ou nutrition in Burina. 
Nutrition in India, 1946-58. ~ JAPAN, Ministry of Health and Welfare. 
Lialimentation des populations rnrales du delta vif du_Niger, 
Directorate. of Nutrition _and Research. 
Food and Nutrition Research Center. Nutrition surveys of Central Luzon region, 

anila, 


(S. Postmus), 1959, 


valley-Batanes region, 1961. 
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— Inptia- C.G. Pandit and K. Someswara Rao. 
Nutrition in Japan. Tokyo, 1964. 
1957-58, Office du Niger. 
1962-63. 
1957; 


Bureau of Public Health. 
East Pakistan iutrition survey, 


1962. 


the strong association between consumption of white 
rice and _ beriberi. 

The best way to prevent beriberi is to raise thia- 
mine intakes where the disease occurs. This can be 
achieved by: 


1. encouraging the use of either home pounded or 
undermilled rice instead of highly milled rice; 


2. replacing highly milled rice in the diet by milled 
parboiled rice, and 
3. reducing the amount of washing to which rice 


is subjected before cooking. 
Unfortunately, action taken so far has been largely 
ineffective, except in a few instances. There are 
numerous reasons for this, notably a growing ten- 


TABLE IV-7. — CHANGES IN FOOD INTAKE IN JAPAN 


1949 1955 4960 1963 
. Grams per caput per day 
Cereals . 2. 0c ccc eee enw teens 473 480 452. 428 
LS fo = 333 347 358 350 
Wheat ..ccccccceee vance eeneeenas 66 68 65 65 
Others co.cc ccccceeacneeeeeenee 74 65 29 43 
Starchy roots and tubers ........... 170 81 64 53 
SUQArS 2... ccc ee eee ence ween neces 5 16 42 14 
Beans... ccc cc cece cece ence eee eenee 50 67 71 69 
Animal foods .....00ccccceeeaeenes 68 445 147 178 
FISH occ. c cece cece een e en neeeenas 56 77 77 V7 
Meat and poultry 5 42 18 28 
Eggs 3 42 49 28 
Milk and milk products .......... 14 33 45 
Fruit and vegetables ..........00005 222 235 242 262 
Processed vegetables .............0- 50 56 31 52 
Seaweeds ...cccccccacecceeceeneeaee 3.4 4.3 4.7 4.6 
Source: Japan. Ministry of Health and Welfare. Bureau of 


Public Health. Nutrition in Japan. Tokyo. 1961 and 1964. 


dency toward power milling in place of the labo- 
rious home pounding, the food habits of rice eaters 
and their preference for white rice. 

One important means of increasing the nutritive 
value of rice is the artificial enrichment of milled 
raw tice with thiamine and other nutrients (niacin, 
iron and riboflavin). This has been a valuable 
weapon against beriberi** and has been applied on 
a large scale in Haiti, the Philippines, and Puerto 
Rico. Practical difficulties of organizing, financing 
and enforcing rice enrichment regulations (adding the 
premix # in the rice mill) were encountered in the 
Philippines. However, where the mixing has been 
done by the housewife at home, as in Japan, the 
measure has been largely successful. 


IMPROVEMENT OF RICE DIETS 


Another approach is to improve the dietary pat- 
tern so that it contains less rice and more of other 
foods, particularly the ‘“‘protective’ foods. Such 
shifts are unquestionably happening in many coun- 
tries. This is the most satisfactory approach in the 
long run, but it takes time, whereas some rapidly 
effective measures are often needed. A good example 


FAO. Rice enrichment in the Philippines. W.C. Aalsmeer ef al. 
Nutritional Studies No. 12, Rome. 1954, 

_ . ‘Premix”’ is highly milled rice the grains of which have been 
impregnated by spraying with a solution. of the required vitamins 
in suitable concentrations. One part of premix mixed with 199 


parts of ordinary highly milled rice produces enriched rice. 
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is Japan (Table [V-7). As indicated above, during 
the short span since 1949, Japanese consumption of 
cereals and starchy roots and tubers has decreased, 
while there has been a dramatic increase in the intake 
of beans, foods of animal origin and also fruit and 
vegetables. This is partly due to the high incomes, 
but it is also worth noting that food and agricultural 
planning in Japan has been oriented to nutritional 
needs, since it is important that the production and 
consumption of good sources of the nutrients in 
which rice diets are deficient should be encouraged. 

Firstly, the production and yield of rice must be 
increased, since an increase in supplies of rice itself 
is often the most feasible method of expanding avail- 
abilities of calories in the short run. The partial 
replacement of rice by cereals consumed whole, such 
as wheat and millet, is also generally advanta- 
geous from the nutritional standpoint. Fish, which 
has a high protein and also vitamin B content, is 
of great value as a supplement to rice diets. Po- 
tential supplies of fish in most rice-eating countries 
are large, and there are good possibilities for expansion 
in the paddy fields themselves. Although the inclu- 
sion of any sizable quantity of other highly nutritious 
foods like milk, meat and eggs is hardly feasible in 
most developing countries, imported milk products 
(and particularly dried skim milk enriched if possible 
with vitamin A) could be used with great advantage 
in the supplementary feeding of vulnerable groups. 
As pulses (including soybeans and groundnuts) are 
rich in vitamins of the B group and are also good 
sources of protein, their production should be increas- 
ed in rice-eating areas, where possible.** 

In view of the shortage in rice-eating countries 
of milk and of other protective foods for infants 
and children, attention has been focused on the 
development of low-cost food preparations, rich in 
proteins of good nutritive value. The FAo/wHo/ 
UNICEF Protein-Rich-Food Program has been provid- 
ing support for research and for the testing and 
development of products in a number of countries. 
The main potential sources appear to be soybeans, 
groundnuts, coconuts and fish, and the outlook for 
supplies of these foods is generally favorable.™ 


.’ Increased production of vegetables and fruit is necessary also. 
with special emphasis on those with the highest nutrient content. 
¢.g.. green leafy vegetables and fruit (such as mangoes and pa- 
paya) which are rich in vitamin B. carotene and ascorbic acid. 

“Examples of products that have been developed from soy- 
beans are a spray-dried soya extract (saridele) in Indonesia. liquid 
soya milk in Hong Kong. and curds and fermented soya products 
in Japan. A mixture of groundnut flour with chick-pea flour 
G:1) has been developed in India. Trials with fish protein con- 
centrates and fish flour have been carried out in India. Burma. 
Thailand and Senegal. The utilization of the coconut, after the 
extraction of the oil. as a source of protein. is being investigated 
in India and the Philippines. 


Organized distribution of appropriate foods and 
the provision of meals through various institutions 
to people having special nutritional needs have been 
undertaken in most countries. However, with the 
exception of Japan, Mexico and Puerto Rico, very 
few well organized preschool and school feeding 
programs covering large numbers of children on a 
permanent basis are in operation, the main obstacle 
being lack of finance. 

Many rice eaters could have better diets within 
their resources and cultural patterns, if only their 


PRODUCTION AND 


Cultivated rice has two origins, the main one, 
Oryza sativa (white grain rice) in the monsoon belt 
of southeast Asia, and the other, Oryza glaberrima 
(red grain rice) in west and central Africa. But 
today it has a wider range of cultivation than any 
other staple cereal. Production extends from the 
latitude of 48°8’N to 3792'S. Between the two 
‘temperate’ limits, rice can be produced wherever 
sufficient water is available. 

While the rice plant can grow under such differ- 
ing climatic conditions, it gives a good yield only 
if the basic conditions of soil, water, variety, etc., 
are favorable. Some of these factors can be control- 
led, others cannot. Infertility of soil and lack of 
water are probably the two most common causes 
of low yields. Yet it must also be remembered 
that, because of differing ecological responses, the 
same variety will produce quite different results under 
different environments. 


Types of rice plant and their ecological response 


The rice-growing areas can be divided into two 
broad sectors: that of indica rice in the subtropics 
and tropics, and of jdponica rice in the temperate 
zones. The transition is gradual, without a distinct 
boundary. In Japan, only japonica (round-grain) 
rice is grown, while in southeast Asia most of the 
varieties are indica (long-medium grain). In China 
(Mainland), japonica rice is grown in the central 
provinces and indica in the south; in Australia, 
japonica rice is grown in New South Wales and 
indica in certain parts of both the Northern Terri- 
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selection and preparation of foods already available 
to them could be improved through appropriate 
education in nutrition and home economics. Consid- 
erable progress has been made in many rice-eating 
countries to develop such programs through govern- 
ment as well as voluntary agencies. 

All these measures, if applied effectively, will im- 
prove the nutrition of rice eaters —- a prerequisite 
for higher productivity and, therefore, for the suc- 
cessful implementation of plans for economic devel- 
opment. 


PRODUCTIVITY 


tory and Western Australia; in the United States, 
indica rice flourishes in the southern states while 
japonica rice survives well in northern California; 
both types are grown in Brazil too. However, it 
is Often not possible to interchange these two main 
types, and even where it is, consumer preferences 
for the traditional variety are a great impediment. 
This is important because japonica nearly always 
outyields indica rice. Even on land where both 
types can be grown, as in China (Taiwan), japonica 
rice proves to have the higher genetical yield poten- 
tial. 

Other factors limit the introduction of some other- 
wise desirable varieties. When a rice variety is 
photothermal sensitive, it cannot be transferred from 
the tropics to temperate zones or vice versa without 
affecting its growth. If a sensitive rice variety from 
Japan is introduced and grown in the Philippines, 
the shorter day length and high temperatures make 
the plant premature and dwarfed, bearing only a 
few grains. Conversely, a sensitive varicty from the 
Philippines introduced into Japan will, with the long 
day and cooler temperature, flower late or continue 
to grow without cven flowering. 

Rice can be grown on almost any type of soil, 
the exceptions being peat, and infertile sandy and 
stony soils. Better crops, however, are obtained on 
the heavier soil types: the clays, the silty clays and 
the silty loams. The most suitable soil depends on 
whether rice is cultivated under the usual semiaquatic 
conditions (demanding a heavy soil) or as a dry-land 
crop. But rice is an adaptable crop and its cultiva- 
tion is governed more by the water supply than by 
the nature of the soil. 


Water is a crucial factor affecting yields. Rice, 
as a rule, is grown as a summer crop in the mon- 
soon season in southeast Asia, and in other places 
where rainfall is sufficient (about 1,500 millimeters 
in a period of four to five months). Yet those 
countries where rice yields are highest are located 
in regions where there is little or no rainfall at all 
in the growing period. The countries around the 
Mediterranean, the Rostov area of the eastern Black 
Sea coast in the U.S.S.R., and the Murrumbidgee 
irrigated area in New South Wales are all dry summer 
areas. They depend, consequently, upon artificial 
irrigation for their rice crop. Similarly, irrigation 
water for the rice grown along the northern rain- 
less coast of Peru comes from summer rain in the 
Andes, and the yield is the highest in Latin America, 
reaching more than 4,000 kilograms per hectare. 

Since ecological factors such as length of daylight, 
temperature, and rainfall play such an important 
role in rice cultivation, the crop in the temperate 
zones (with mild temperatures and long days) will 
usually outyield that grown in the tropics. This 
has to be borne in mind when comparing the yields 
obtained by farmers in the tropics with those in, 
for example, Japan or southern Europe. The ex- 
planation may be due to long days in the growth 
period of the crop: more photosynthesis and transpi- 
ration functions are performed by the crop plant 
in the temperate zones than in the tropics. In the 
Mediterranean area, the high yield is largely due 
to rainless days with long insolation, which accelerate 
the photosynthetic and transpirational processes for 
high production. 


Breeding and selection of varieties 


It is the role of plant breeding work to counter 
these natural disadvantages by introducing into the 
rice seed such desirable characteristics as indifference 
to photothermal sensitivity, greater response to fer- 
tilizer, short culms, resistance to diseases, short grow- 
ing period, tolerance to salinity, and grain quality. 
Pioneer work on rice breeding was carried out in 
Japan as early as 1892, and the rice yield in that 
country had risen to 5,200 kilograms per hectare by 
1964, almost double that at the beginning of the 
century. The introduction of an improved rice variety 
in the United Arab Republic increased the yield from 
3,700 kilograms per hectare in 1953 to 5,800 kilo- 
grams in 1964, 
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More recently, the International Rice Research 
Institute G@RRt) at Los Bafios in the Philippines has 
bred a new variety which shows insensitivity to photo- 
period and resistance to lodging and blast disease, 
and gives a yield of more than 6,000 kilograms per 
hectare under tropical conditions. Because of its 
insensitivity to photoperiod it could be widely intro- 
duced. 

Rice breeders are kept informed on parental stocks 
through the World catalogues of genetic stocks, 
compiled by FAO since 1950. The catalogues re- 
gister stocks maintained at different plant breed- 
ing stations and other institutes,** to encourage the 
exchange of breeding materials. Over 1,400 rice 
stocks have so far been registered. 

Work on induced mutations in rice varieties through 
irradiation and chemical mutagens has increased con- 
siderably in the last few years. A great number of 
experimental stations are conducting fundamental 
methodological and practical mutation work in rice, 
and various mutations have been obtained by X-ray, 
gamma-ray, neutron, thermal and fast neutron beta- 
ray and chemical treatment. However, the work on 
induced mutation has only just started; it will be 
long before it can be of practical value. 


Irrigation, drainage and water requirements 


Despite the expansion in the area devoted to dry- 
land rice in recent years, particularly in Latin Amer- 
ica and Africa, in most developing countries a more 
stable or regular water supply is a prerequisite to 
any substantial increase in productivity or output. 
Efficient drainage of excess water is equally desirable 
in the rainy season, while the lack of water during 
the dry season limits or prohibits double- or multiple- 
cropping. 

The development of irrigation and drainage differs 
widely. The situation in most rice areas can be 
placed in one of the following three categories: 


1. natural conditions with no provision for water 
control, so that rice cultivation depends entirely 
on rain and flood; 


N 


the conservation of rainwater in the field with 
low field dikes, small dams or tanks, ‘ensuring 
some storage; or 


* There are four principal institutions in the world where many 
useful stocks of rice have been maintained. namely, that of the 
United States Department of Agriculture at Beltsville. Maryland; 
the National Institute of Agricultural Sciences. Hiratsuka. Kana- 
gawa, Japan; the Central Rice Research Institute, Cuttack, India; 
and the International Rice Research Institute. Seed is produced 
for distribution and is available for breeding purposes. In China 
(Taiwan) the seed of useful rice varieties has been multiplied and 
produced for exchange and sale. 


3. irrigation to supplement rainfall during the wet 
season; no systematic watering facilities provid- 
ed, irrigation being carried out by flooding. 


As Table IV-8 shows, the share of the rice area 
under irrigation in the Far East ranges from 4 per- 
cent in Nepal to 96 percent in Japan. In India, 
Thailand, the Philippines and Pakistan, one third or 
less is under irrigation, while the proportion rises 
to two thirds or more in Ceylon, China (Taiwan), 
Madagascar, Malaysia, and much of Latin America. 
The entire crop depends on artificial irrigation in 
southern Europe, the United Arab Republic, and 
the United States. 

In those areas where the cultivation of wet mon- 
soon rice crops depends upon rainfall alone (which 
is usually more than adequate in amount but irreg- 
ular in distribution) paddy fields are inundated 
naturally by rivers. Drainage practices are usually 
neglected and lands have become less productive. 

Where rainfall distribution during the rice-growing 
season is so irregular that cultivation is hardly pos- 
sible without special measures of water control, 
however, water conservation practices have to be 
carried out. In most cases, rainwater is stored 
within the paddy fields by field dikes. The actual 
degree of water control achieved is a compromise 
between the water requirements and the permissible 
depth of flooding for the rice crop. 

If the monsoon rainfall every year is inadequate 
or too irregular to meet the requirements of the rice 
crop, watering systems have to be focused primarily 
on supplementary irrigation and the control of flood- 
water by spreading. 

In most cases, existing irrigation systems have no 
farm ditches and uncontrolled irrigation is perform- 
ed by flooding. Water flows successively from plots 
adjacent to irrigation canals to others located away 
from the canals. Such incomplete irrigation facili- 
ties are, however, being gradually improved. 

In the tidal reaches of some coastal areas rice 
yields are often reduced by saline water intrusion, 
mainly because of the absence of separate drainage 
and irrigation systems, and inadequate tidal dikes 
and sluices. Where the introduction of freshwater 
from the river or other sources is not possible, large 
storage tanks to store rainfall (as in East Pakistan 
and Burma) or freshwater reservoirs at the river 
mouth (as in Japan) are being constructed. 

Generally, the production of a second crop of 
rice or another product is impossible without ade- 
quate irrigation water during the dry season. The 


intensification of rice growing therefore depends not 
only on breeding suitable quick-maturing varieties but 
equally upon the availability of more irrigation. 
Progress is being made, and in the Chao Phraya 
delta of Thailand, for example, a “ditch and dike 
project” has recently permitted the successful intro- 
duction of second crops. 

In certain countries, such as Japan and China 
(Taiwan), rice improvement schemes, based on mod- 
ern concepts of water control, have been imple- 
mented in conjunction with land consolidation. In 
these schemes every land parcel is connected with 
both the irrigation system and the drainage system. 
Where only limited water is available, various methods 
such as intermittent or rotational irrigation may be 
practiced with an equal or higher rice yield to that 
under the traditional continuous submergence. 

To combat the lack of surface water resources, 
the utilization of groundwater is being developed in 
a number of countries. Pump irrigation is often 
considered too expensive, but experience shows that 
it is justifiable where land productivity is high and 
water is effectively utilized. 

Drainage improvement (particularly subsoil drain- 
age) has been neglected even in some developed rice- 
producing regions. The main function of existing 
drainage systems is to prevent flood damage and to 
provide surface water drainage. When paddy fields 
are subject to salinity and waterlogging, subsurface 
drainage improvement plays a key role in increas- 
ing soil productivity. In coastal areas of China 
(Taiwan), Japan, the Republic of Korca and the 
Republic of Viet-Nam, saline seacoast areas arc being 
successfully used for paddy production following 
drainage improvement works.® 

The purpose of irrigation and drainage is to pro- 
vide optimum soil moisture conditions for crop 
growth. The exhaustive study of the water require- 
ments of rice at various growing stages and under 
different soil conditions and farming practices is, 
therefore, essential. There is also a great need for 
the nmmprovement of drainage systems, so as to drain 
not only excess surface waters but also subsoil waters, 
especially where the field is subject to salinity and 
waterlogging. 

In most rice-growing areas, further utilization of 
the land and water resources requires major hydrau- 
lic works which would completely change the hydro- 


* Generally the quantity of excess water (caused by monsoon 
or typhoon) to be drained covers wide areas and is very large. 
To reduce costs, the paddy fields are often temporarily used to 
store excess water in order to reduce the required capacity of the 
drainage system. The Hachirogata polder in Japan is an example. 


Tape IV-8. — RICE PRODUCTION AREA: YIELDS AND METHODS OF CULTIVATION 


Far East 


Japan 
Korea, Rep. of 
China (Taiwan) 


Burma ccc ccce ccc ce cece eee ence ceeeeceteeceeees 
Cambodia .. 
Ceylon ... 
Hong Kong. 
India ...ceeeee ee 
Indonesia .....ee.ee 
Malaysia: Malaya ... 
Sabah .... 
Sarawak .. 
Nepal ...ccceeeeeee 
Pakistan .... seer 
Philippines 
Thailand ...e.eeee oe 
Viet~Nam, Rep. Of .ccccecseccceeeeeeeeeeeeteeee 


Near EAst 


fraq 
Turkey 


AFRICA 


Central African Republic 
Chad ..cccccecceecceeceees 
Congo, Dem. Rep. of ......- 
Ivory Coast 
Kenya ...... 
Madagascar . 
Mali vcccceeeee 
Nigeria .... 
Senegal ....... 
Sierra Leone 
Tanzania ®s...... 
Togo eeceees eeee . ee 
Upper Volta ...cccccccccccccevecceescceeeeeenee 


Europe 


Italy oe. cee, 
Portugal 
Romania .....eeeeee 
Spain ..ceccecceeeee 
Yugoslavia 


NorrH AND CENTRAL AMERICA 


Costa Rica oc ce cece cece eee teteeeeeeeeeeeeeee 
Cuba .cccccccceccccecceeee 

Dominican Republic . ee 
Me@XiCO oe cece cece eee 
Nicaragua 
Panama ...... 


SouTH AMERICA 


Bolivia Coc cece cece cece eee e eee eee eeeeeeeeenene 
Brazil oe. cc ceeeeeeeee 

Rio Grande do Sul. 

SHo Paulo 
Colombia . 
Ecuador .. 
Guyana oe 
Paraguay .. 
Peru ....eee 
Surinam . 
Venezuela 


Argentina .eccceceeeeeceesecetececeeeeseeees eee 
Chile 


OCEANIA 


Australia cece ccccceeecececcececceceeeeeeseecees 


Period Production | Sown area Yield? Pasliebe planed Two crops Upland rice 
Thousand | Thousand Tons! . 
metric tons| hectares hectare [ttt tttetcetetees PEYCONE ce ccc cece ee eeenee 
1963 /64 16 639 3 272 5.1 96 95 0.3 4 
1964 3 974 1195 3.3 58 100 — 1 
1961 /62 2 508 859 3.2 79 eee 42. 3 
1960 /64 6 789 4 334 1.6 11 90 —_ — 
1963 /64 2 760 2377 1.2 tee eee 
1963 /64 1 026 9632. 1.7 60 6 32. 2 
1963 /64 14 8 1.8 62, 100 —_ 87 
1960 /61 51 861 34 128 4.5 37 see 
1963 /64 11 764 7 100 1.7 49 79 21 
1963 /64 723 338 2.4 67 94 6 5 
1962/63 69 338 1.8 71 71 —_ 31 
1961 /62 113 4113 1.0 — 34 — 67 
1963 /64 2 108 44 090 1.9 4 60 9 
1963 /64 17 724 10 294 1.7 "17 74 ee 23 
1963 /64 3 843 *3 087 1.2 30 80 16 20 
1962/63 9 279 £6 638 1.5 24 80 —_ eee 
1963 /64 5 327 42,538 2.1 20 81 10 3 
1962 /63 319 210 1.5 100 100 ~~ — 
1963/64 143 108 1.3 5100 *400 540 
1963 /64 217 55 3.9 400 fa a 
1962/63 2 039 4349 5.8 100 84 _— — 
1964/65 4 6 0.7 — _ _ 100 
1964/65 38 27 1.4 100 —_ eee eee 
1962 /63 74 140 eee see ~ eee *100 
1962 /63 229 260 0.9 1 1 — 99 
1963 /64 18 5 3.5 44 44 ~~ — 
1961 /62 1 167 768 1.6 $3 57 9 17 
1962 /63 180 182 1.0 $20 1 — — 
1961 /62 203 193 1.3 2 18 —_ 8 
1962/63 | 78 1.2 8 845 _ a 
1963 /64 331 264 4.2 _ 34 _ 61 
1962/63 1 81 1.1 . 10... eee 
1963 /64 23 20 141 0.5 ~ 
1964/65 34 35 1.0 . ~ — — 
1963 /64 117 30 4.0 100 ee * 
1963 /64 83 19 4A 100 — —_ — 
1964/65 624 120 5.2 160 10 — — 
1963 /64 166 37 4.5 100 ai ~~ — 
1963 /64 51 14 3.7 100 —_~ — — 
1963 /64 399 63 6.4 100 100 _ ~ 
1963 /64 23 6 3.8 100 _ _— — 
1963 /64 65 451 1.3 2 _— — — 
1961 /62 207 143 1.4 82 ~ — — 
1963 /64 145 60 2A 65 65 — 10 
1963 /64 2.96 4435 2.2 59 oe 552 
1963 /64 29 22. 1.4 25 oe eee 
1963 /64 411 103 1.1 — — 
1963 /64 3 187 722 4.4 100 _ —_ —~ 
1962 /63 42, 431 1.3 _ — — — 
1961 /62. 5 557 3 350 1.7 eee eee eee 
1170 377 3.1 83 _ eee eee 
865 $72, 1.5 5 eee 95 
1963/64 550 “254 2.2 45 —_ 45 55 
1964/65 167 112. 1.5 4 35 _ — 
1964/65 264 159 2-1 23 5 25 — 
1962/63 16 7 2.3 _ 100 _ — 
1963 64 341 83 4.3 83 90 _ 5 
1963 /64 75 27 2.7 67 63 — eee 
1963 /64 131 47h 1.8 — 18 — 
4962 /63 174 59 3.4 100 — — — 
1963 /64 86 33 2.6 5400 — — — 
1962/63 77 21 3.7 100 — —_— — 
1963 /64 142 24 5.9 100 — — — 


SOURCE: FAO. 


The world rice economy in figures: 1909-1963. Commodity Reference Series, No. 3, 1965. 


* Based on harvested area. ~- Iwo, or more crops of paddy per year on same land. — * Gross area. — ‘ Harvested area. ~ * 1961/62. 
~,° 1960/61, ~ 7 Nearly 50 percent of production in 1962. — * 1959/60. - ° Tanganyika only. — #°75 percent of production. — 4 53 percent 


of production. 
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logical regimes. There are both technical and eco- 
nomic reasons for adopting a gradual extension of 
these major water control systems. Major irrigation 
works require heavy expenditures of capital, and water 
charges must be within the capacity of cultivators to 
pay. The various stages of development need to 
be judiciously planned, so as not to impair the present 
hydrological conditions. 


Better cultural practices 


HUMAN, ANIMAL AND MECHANICAL POWER 


At the one extreme, only human and animal labor 
is used in rice cultivation; at the other, full mecha- 
nization is applied to farm operations. In terms of 
the hours of labor for producing (and harvesting) 
one ton of paddy, the figures stand at less than 1 
man-day in the United States, 10 to 20 man-days 
in Brazil and Venezuela, 25 in Japan and 50 to 100 
in the Philippines (see Table IV-12, page 175).%7 

Whenever labor is costly, scarce or inefficient, the 
mechanization of farm operations tends to become 
economic, but the conditions for the success of full 
mechanization are challenging. Mud and water are 
the two greatest enemies of mechanical devices, and 
mechanization requires heavy initial capital invest- 
ment, large units of cultivation, and engineering and 
workshop facilities. Complete mechanization of rice 
production is now practiced only in Australia, France 
and the United States, though pilot schemes have 
existed elsewhere for many years. It may be signifi- 
cant that the minimum size of farm giving satisfac- 
tory returns to full mechanization in the United States 
appears to be about 60 hectares, compared with 
the average farm size in developing countries of 1 
to 2 hectares. 

Examples of mechanized rice cultivation in devel- 
oping countries can be found in the Mahaicony/ 
Albany scheme in Guyana, the Wageningen rice 
scheme in Surinam, and at the Office du Niger 
in Mali. Many investigations have been carried out 


** Unwillingness to pay for irrigation water has limited the full 
utilization of new medium-sized schemes in some states of India 
(e.g., tube-well water). To encourage fuller use, it was recom- 
mended that irrigation water be supplied at concessional rates 
during the initial years of operation of a new scheme. Report 
of Food Grains Enquiry Committee, New Delhi, 1957. 

“ The Japanese figure per ton is lower than the Philippine figure 
because the greater capital input produces much higher yiclds per 
hectare (see Figure 1V-2). Man-days of labor_per_ hectare of rice 
for all growing and harvesting operations are 20.25 in Brazil and 
Venezuela, 70 in the Philippines and 150 under the intensive meth- 
ods in Japan. 

* Based on experience in the Sacramento valley, California. 
The optimum size varies according to soils, prices and, managerial 
ability. See: Clifford H. MacFadden. Mechanized rice produc- 
tion in California, 7] Riso, p. 325-328. Milan, December 1965. 


in other countries such as Ceylon and Malaysia. 
Partial mechanization, largely in field pieparation 
and harvesting, is practiced in several countries in 
Latin America and the Far East, and there has been 
a striking growth in the use of tractors for rice in 
Ceylon and Malaysia. Generally, however, the econ- 
omy of production in the Far East reflects the 
ample labor force, including family labor, inade- 
quate drainage systems, and the typically small and 
irregular plots of land which do not lend themselves 
to economic tractor use. Human labor and draft 
animals remain the main sources of power. 

The greatest scope for mechanization lies in areas 
where the development of potential rice land is held 
up by low population density and consequent labor 
shortage, as in parts of Africa such as Sudan and 
Sierra Leone. In such areas, the use of draft animals 
may be unknown because of tsetse fly, and the heavy 
grass vegetation makes tilling or clearing with simple 
implements impossible, so that mechanized cultiva- 
tion may be the only method of introducing rice 
cultivation. 

A careful assessment of the economics of mecha- 
nization is necessary. Machinery accounts for about 
one tenth of the total costs of production per hectare 
in the United States, and the inventory value of power 
machinery and equipment for a well-equipped rice 
farm of 100 hectares in California is placed at about 
$25,000.38 

In traditional rice-producing countries, nearly all 
the cultivation and harvesting of the crop is still 
carried out by man and animals. Paddy fields must 
be leveled skillfully, which often involves an enor- 
mous investment of labor for terracing, and provision 
must be made for water reticulation. Wet paddy 
soils must be carefully prepared so as to maintain 
permanent embankments and temporary bunds, and 
a puddled surface must be established with a compact 
subsurface for the prevention of water leakage. 
Planting is performed arduously by hand. Small 
fields, the weakness of embankment structures and, 
in many cases, the interplanting of paddy rice with 
other crops impede the application of harvesting 
machinery. 

From the point of view of cultivation techniques, 
dry-land rice production is easier to mechanize. In 
the case of the more characteristic wet paddy produc- 
tion, however, mechanization is extremely difficult. 
Adequate machinery is either not available or too 
expensive in relation to the size of the average hold- 
ing, and it is to be expected that man and animals 


* Clifford H. MacFadden. Op. cit. 


will remain the main sources of power for a long 
time to come. 

A large proportion of the estimated world buffalo 
population of 100 million is maintained in the rice- 
producing areas as a source of draft power. The 
buffalo is the draft animal of choice in the paddy 
fields and, in a number of countries such as the 
Philippines, it is regarded as a dual-purpose animal 
providing a small supply of high butterfat content 
milk in addition to draft power in the paddy fields, 
traction on the roads, and a source of power for 
primitive mills. Draft animals (including horses and 
cattle) account for 11 to 12 percent of the total cost 
of production per hectare in the Philippines and the 
United Arab Republic, compared with only 1 per- 
cent in Japan. From the point of view of the aver- 
age size of farms, the nature of most of the opera- 
tions required and the utilization of the available 
family labor force, animal draft power is well adapt- 
ed to the special conditions prevailing in traditional 
rice-producing countries. Larger scale investments 
are hardly feasible and, during most of the year, 
the family labor remains unemployed anyway. Low- 
cost traction is, therefore, essential to maximize family 
incomes from the given land resources and usually, 
under existing conditions, more economic sources of 
power cannot be found. 

More attention should, however, be given to the 
better utilization of draft animals. In many coun- 
tries, animal-drawn implements could be improved 
without heavy capital investment. Through the estab- 
lishment of co-operatives for the better utilization 
of animal working capacities during the year, further 
improvements should be possible. The greatest po- 
tential for an increased buffalo contribution to the 
income of rice producers lies in their combined uti- 
lization for draft, milk and meat. This potential 
has not yet been realized and should receive greater 
attention, especially as regards feed production, selec- 
tive breeding, animal management and marketing 
problems. 

The maintenance of buffalo in a state of health 
is also essential. When any of the great epizootics, 
such as foot-and-mouth disease or rinderpest, strikes 
during the preparation of the land for planting or 
during the harvest, the shadow of famine may well 
fall as it has done on many occasions in the past. 


SOWING AND TRANSPLANTING 


The greater part of the world’s crop is not sown 
direct into the paddy fields, the seed rice being usually 
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sown first in a nursery and then transplanted to the 
prepared field. As is shown in Table IV-8 above, 
this planting method is used on about 80 percent 
of the rice area in most of the major rice-growing 
countries of the Far East, though India and Ceylon 
are two exceptions. The practice is less common in 
Africa and Latin America as well as in those parts 
of the Far East (for example, the Philippines) where 
upland rice is widely grown, and in the United States 
and other countries where large-scale mechanized 
methods of cultivation are used. 

Transplanting is believed by some farmers to in- 
crease yields, as healthy and vigorous seedlings give 
the plant a good start. In areas where double- or 
triple-cropping of rice is practiced, the establishment 
of a nursery ahead of the following crop is essential 
to save time and economize on land. On the other 
hand, where broadcasting is practiced, as in the 
United States and increasingly in Italy, it appears 
that yields are no less than with transplanting, and 
that much time and labor is saved. 

The two clear advantages of transplanting are that 
it enables the land to carry more than one crop 
per year and that it reduces costs by economizing 
on uvrigation water and facilitating the control of 
diseases, pests and weeds.” As the cost of farm labor 
rises, farmers are more likely to sow seeds broadcast 
and use herbicides for weed control. The balance 
of advantage between the alternative methods will 
therefore depend greatly on the structure of local 
costs of production and particularly the cost of labor, 
since no wholly satisfactory transplanting machine 
has yet been devised. 

Sowing by plane is commonly practiced in the 
United States. The spraying of herbicides is also 
often carried out by plane but its cost and the dif- 
ferent structure of landholding, size of plots, ete. 
make this impractical for rice-growing countries in 


Asia. 


DOUBLE-CROPPING 


Although double-cropping is common in _rice- 
producing countries, relatively few areas produce 
two or more crops of rice itself. As Table IV-8 
shows, Ceylon, China (Taiwan) and the Philippines 
all have a considerable amount of double-cropping 
of rice, but in countries like Japan the second (winter) 
crop is usually wheat or barley. The reason is 


* Because of the regular lining and spacing, farmers can use a 
weeder between rows in a transplanted field. In a field where 
the seed has been broadcast the weeds have to be controlled by 

erbicides. 


partly climatic (winters which are too cold or too 
dry) and partly financial, insofar as the heavier costs 
of production often make double-cropping uneconom- 
ic, even though the land itself is used more inten- 
sively. 

Two rice crops of shorter duration do not always 
produce a larger total than one crop of long matu- 
ration. Double-cropping is much more demanding 
on irrigation and its adoption usually requires the 
jatroduction of new, quicker maturing varieties, which 
may not be popular with local consumers (a problem 
which has arisen in Malaysia), and more sophisticat- 
ed and laborious techniques such as transplanting, 
to ensure that the land is free in time for the second 
crop. This, in turn, will require increased mecha- 
nization. All these factors tend to limit the spread 
of the double-cropping of rice. 


Scope for using more fertilizer 


As has already been made clear, yield improvement 
depends on a whole complex of improved practices 
of which proper fertilizer use is only one. Yet the 
response of rice to fertilizer, particularly to nitrogen, 
can be so striking and speedy that it is in itself a 
demonstration to the farmer of the value of improv- 
ed farm practices generally. 

The examples of China (Taiwan) and Japan illus- 
trate the close relationship between yields and plant 
food utilization. In both countries the adoption of 
improved practices has permitted farmers more nearly 
to realize the full potential from increased applica- 
tions of plant food. In China (Taiwan), the average 
fertilizer use rose from 100 kilograms per hectare of 
nutrients before the war to 140 kilograms in 1959, 
while paddy yields were 42 percent higher (Figure 
IV-5). In Japan, fertilizer use rose from 250 kilo- 
grams per hectare to over 400 kilograms in the same 
period, while paddy yields increased by 44 percent. 
The Republic of Korea, Italy, Peru and Spain are 
other countries generally using heavy amounts of 
fertilizer on rice. It is significant, of course, that 
all these countries grow mainly japonica varieties, 
which are recognized to respond well to fertilizer, 
and also possess good irrigation systems. 

Associated inputs of this kind are important. Lack 
of them partly explains why so little fertilizer is used 
on rice in the other major producing countries. Yet 
even under existing farm conditions fertilizer appli- 
cation has been proved to be profitable. This has 
been demonstrated by the results of over 9,500 trials 
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Ficure IV-5. - RELATIONSHIP BETWEEN YIELD OF PADDY AND 
FERTILIZER USE (NUTRIENT), CHINA (TAIWAN) 


N+P O,+K,0 Yield of paddy 
kg/ha 100 kg/ha 
B30 
28 
Fertilizer used 26 
24 
22 
Yield of p20 
padd 
y 18 
ie) T T T T T T T T ce] 
1930-32 1936-38 1942-44 1948-50 1954-56 
Source. FAO. Freedom from Hunger Campaign. 


Fertilizer 


Program. Crop production levels and fertilizer use. 


and demonstrations under the FAo Freedom from 
Hunger Campaign. 

Large-scale trials in India, which pioneered ferti- 
lizer trials and demonstrations in farmers’ fields, 
indicated that 34 kilograms of nitrogen and phosphate 
per hectare gave a 52 percent increase above the overall 
average yield of paddy rice in India. Similarly, ac- 
cording to field trials under the FAo-assisted Rapid 
Soil Fertility Survey Scheme in Pakistan from 1957 
to 1962, East Pakistan paddy yields were increased 
by 50 to 64 percent with nitrogen and phosphate 
depending on variety, and 62 to 92 percent when 
the three nutrients N, P and K were used. These 
yield increases with local varieties resulted in economic 
returns of from two to three times the cost of the 
fertilizer dressing. The favorable results of trials 
on farmers’ fields carried out in four countries are 
shown in Table IV-9. 


NITROGEN 


Nitrogen is the key element in the production of 
rice and gives by far the largest response. Paddy 
can absorb nitrogen in both the ammoniacal and 
nitrate forms, applied as chemical fertilizer, green 
manure, oil cake and animal manure. In recent 
years considerable interest has developed in the 
fixation of atmospheric nitrogen by the blue-g-een 
algae in the wet paddy fields, an additional source 
of this plant nutrient. Because of the water-saturated 
anerobic conditions prevailing in wet paddy soils 
and the nature of the crop itself, the effectiveness 
of different nitrogen fertilizers depends appreciably 
on the time and method of their application. 


Taste IV-9 — EcONOMics OF FERTILIZER USE ON RICE GROWING 
IN SELECTED COUNTRIES 


Fertilizer Teral 
Total |v. a: Nec |Value/ 
ai carseria yield Yield increase inne return! cost 
seeee Kilogramfhectare .....| % |. S{hectare .|Ratio 
Ghana ..... Control 41 287 _ — 124 _ _ 
22.5-0-0 4755 468 36 160 36 4.8 
22.5-~22.5-0 2 025 738 57 4175 51 3.6 
22.5~22.5~22.5, 2 734 | 4 447 4112 240 116 6.0 
45-45-45 3.134 |11 847 144 256 131 3.8 
Iran! . 0... Control 2 825 — _ tee _ — 
30-0--0 3 624 799 28 62 6.0 
30-30--0 3 890 | 1 065 38 78 4.7 
30-30-30 4454 | 4 326 47 95 4.5 
East Pakistan | Control 4 512 — com ase — — 
44.8--0-0 2 075 563 37 32 
44,8-44.8-0 2 464 952 63 56 
44.8-44,.8-44.8] 2710 | 1 248 83 73 
Turkey*.... | Control 2 530 —_ ~— 423 -- — 
60-0-0 3 353 823 33 538 415 6.0 
60-60-0 4083 | 4 553 61 642 | 219 6.4 
Sources: GHANA. FAO. Fertilizers and their use. Rome. 1965: 


IRAN, Edarch Kol Hasselkhizi Khak. 
results of fertilizer field experiments 
culture. fran. 1964. PAKISTAN. FAO. Crop production levels and 
fertilizer use. Rome 1962: Turkey. rao. Review of trial and 
demonstration results. 1963/64. FFHC Fertilizer Program. Rome. 
1965. Mimeographed. 


Note: ‘Total net income” is the income remaining after deduction 
of the cost of fertilizers. ‘‘Net return’’ is the difference between 
the value of the yield increase due to fertilizer application and 
the cost of the fertilizers applied. ‘‘Valuefcost ratio’’ is the 
value of the yield increase divided by the cost_of the fertilizer 
used to obtain the yield increase. A ratio of 2 indicates a net 
return of 100 percent. 


* Round-grain rice, Champa variety. Gilson area, — ? Black Sea 
regions. 


UNSF soil fertility program. 
in fran, Ministry of Agri- 


Ammonium sulfate has been regarded as one of 
the most suitable nitrogen fertilizers for wet paddy. 
Ammonium nitrate is slightly less efficient, while 
ammonium chloride has been found as efficient as 
ammonium sulfate in China (Taiwan), Japan, Mali, 
Thailand, and the United States." Liquid and anhy- 
drous ammonium have been tried in the United 
States and have proved almost as effective as am- 
monium sulfate. Urea has been shown to be very 
effective, especially in tests conducted in Italy, Japan 
and the United States, and the results with this 


fertilizer are about equal to those with ammonium 
sulfate. 


“In Japan, on ‘‘degraded” paddy soils (i.¢.. those poor in iron), 
ammonium chloride is superior to ammonium sulfate because it 
does not contain sulfur. which is reduced to hydrogen sulfide under 
paddy soil conditions. With an insufficiency of iron to precipi- 
tate this toxic compound. the paddy roots are damaged. 


The examination of over 400 response figures indi- 
cates an average of 12 to 13 kilograms of rice per 
kilogram of nitrogen, but for many countries the 
response levels off at 30 to 40 kilograms of nitrogen 
per hectare. Countries in which the responses con- 
tinue at rates up to 200 kilograms per hectare are 
those, like Japan, the United Arab Republic and 
the United States, where rice culture is highly devel- 
oped and the factors affecting yields are well under 
control. 


PHOSPHORUS 


The response of rice to phosphorus is more errat- 
ic and less universal than to nitrogen. Although 
the mean increase of about 3 kilograms of paddy 
per kilogram of applied P,O, observed on a world- 
wide basis is probably not economic, the response 
in individual countries and on specific soils is such 
that it is an important element in rice production 
and even a key element on certain soils. (It should 
be noted that high rates of nitrogen and high-yield- 
ing varieties may induce a deficiency of phosphorus 
on soils which, under ordinary conditions, are ade- 
quately supplied with this element.) 


POTASSIUM 


For long it was thought that the yield of paddy 
would not be significantly increased by applications 
of potassium fertilizer. More recently, worthwhile 
responses have been recorded on sandy and coarse- 
textured soils, and in Japan paddy crops receiving 
potassium dressings showed great resistance to dis- 
ease and adverse climatic conditions. 

In general the increase in yields due to potassium 
is less than with phosphorus, the average increase 
being about 2 kilograms of rice per kilogram of 
applied K,O. On certain soils, however, substan- 
tial increases have been obtained and it is expected 
that with the intensification of rice production great- 
er responses to potassium will occur. 

Not much has yet been reported on the effect of 
secondary and micronutrient elements on the growth 
of paddy. 


GREEN MANURE 


Very good results have been obtained by the use 
of green manure for paddy in a number of countries, 
notably in India, Indonesia, Italy and Japan, but 


this practice is not always suitable. For instance, 


in the main paddy-growing areas of Thailand, the 
soils are very heavy and their physical condition 
presents difficulties, and in Malaysia green manure 
crops have proved expensive and not easy to grow. 
General experience has shown that for best results 
green manure crops should be plowed under, although 
in a few instances higher yields of paddy have been 
obtained with the green manure left to rot on the 
surface of the soil. 

Good responses of paddy to farmyard manure, 
cow dung and compost have been obtained in a 
number of countries but generally speaking these 
materials have not proved as effective as green ma- 
nures or fertilizers when compared on an equal 
nitrogen basis. 


ECONOMICS OF FERTILIZER USE 


The scope for greater fertilizer utilization on rice 
in many developing countries will depend on a num- 
ber of factors. It is linked with the introduction 
of varieties which absorb the nutrients more effi- 
ciently, on how fertile the soils already are, and on 
the relationship between prices of fertilizer and rice. 
No farmer, even if his rice yields will respond dra- 
matically, can use more fertilizer unless supplies of 
it are readily available in the right kinds and amounts. 
Above all, there must be some assurance that a prof- 
itable market exists for the additional supplies of 
rice. When the returns are sufficiently great, rela- 
tively heavy rates of fertilizer may be used even 
under unfavorable natural conditions. 

A rapid increase in fertilizer consumption in de- 
veloping countries is not possible without social, 
economic and institutional change. Its use involves 
a substantial increase in farm operating costs and a 
change from subsistence to market production. This 
usually requires increased credit, and sometimes sub- 
sidies. An FAO team that surveyed the fertilizer 
economy of Asia and the Far East in 1959 consid- 
ered that the principal factor limiting the use of 
fertilizers in the region at that time was ‘‘the un- 
certain profitability at the farm level of using ferti- 
lizers” and that “‘the nonavailability of enough fer- 
tilizers to meet the existing demand” was of nearly 
equal importance. Other obstacles were the lack of 
distribution facilities, security of tenure, credit fa- 
cilities, research and experimental services, extension 


“pao. Preliminary report of the survey of the fertilizer economy 
of the Asia and Far East region, Rome, 
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services and managerial skills, and ignorance of the 
kinds of fertilizer needed. 

As regards profitability, there is a wide variation 
in paddy prices received by farmers (see below) and 
fertilizer costs are sometimes highest (because of 
transport charges and poor distribution) in coun- 
tries where the paddy prices are lowest. In Japan, 
farmers pay 30 to 50 percent less for their fertilizer 
than the actual cost in many other Asian countries. 
Limited amounts of subsidized fertilizer have been 
distributed in recent years in Burma, Ceylon, Ma- 
laysia, Pakistan and the Philippines but there are 
no subsidies in India, where fertilizers are among 
the costliest in the world.” 

Though the use of fertilizer on rice can provide 
an attractive return in India, the net profit is only 
a tenth of that secured in the United States, and 
under sharecropping arrangements it may not be 
profitable at all.“ The higher return in the United 
States is due not only to greater response to ferti- 
lizer (reflecting the success of United States rice 
breeding) but also to the higher price received for 
rice under the price support system. This shows the 
importance of price incentives which are discussed 
in more detail later in this study, as well as of other 
inputs which are complementary to fertilizer. 

In the same way, the heavy application of fertiliz- 
er in Japan has to be viewed in the context of Japa- 
nese costs of rice production, which are the highest 
in the Far East: fertilizer and manure represent one 
tenth of those costs, as shown later in Table IV-12. 
There is a long tradition of use, and a large domestic 
fertilizer industry, in Japan. Elsewhere, domestic 
production capacity is small and shortage of foreign 
exchange limits imports. 

Neverthless, fertilizer use on paddy has been ris- 
ing in some developing countries of the Far East. 
Fertilizer industries are being gradually built up in 
rice-growing areas, particularly in India and Paki- 
stan. The strengthening of extension services should 
also help to remove some of the barriers to increas- 
ed application on paddy, while fertilizer use in China 
(Taiwan), Japan and the Republic of Korea may 
become still more efficient following further improve- 
ments in irrigation. 


* Report of the Indian Fertilizer Distribution Enauiry Comumit- 
tee (1960). This estimated that it takes more grain to buy a unit 
of nitrogen in India than in any other country. Sales taxes are 
imposed in some states. Nevertheless, total demand is reported 
to be in excess of supply. . 

* Robert, W. Herdt and John W. Mellor. The contrasting 
response of rice to nitrogen: India and the United States. Journal 
of Farm Economics, Vol. 46, 1946, p. 150-160. Analysis based 
on experimental results on irrigated rice and commonly used va- 
rieties in Texas, Arkansas, West Bengal and Orissa. 


Reducing crop losses from pests and diseases 


Many attempts to increase production through the 
use of improved varieties or fertilizers alone, without 
proper regard for plant protection measures, were 
unsuccessful because they resulted in severe losses 
from increased pest and disease damage. In Japan, 
the interrelationship between weather, heavy appli- 
cation of nitrogenous fertilizers and blast disease 
was recognized quite early. In fact, lacking more 
effective control measures, for many years farmers 
were recommended to limit the application of fer- 
tilizers so as to reduce damage by blast. It was 
not until the postwar period that more effective 
agricultural chemicals decreased the direct damage 
from blast and, at the same time, permitted the 
liberal use of fertilizers and the growing of early 
Likewise, in the tropical countries of 
southeast Asia, where yields of rice are among the 
lowest, blast disease had not been recognized as 
important until recently when new high-yielding vari- 
eties and fertilizers were introduced. 

The effect of pests and diseases on rice crops 
is most evident when environmental conditions 
become favorable to severe outbreaks. For example, 
the hoja blanca (white leaf) disease caused the loss 
of up to 40 percent of the rice crop when it first 
appeared in Central and South America. In India, 
where farmers live nearer the margin of scarcity, 
losses even of 5 to 10 percent may already have 
very serious effects; for example the outbreak of 
helminthosporium disease in Bengal in 1942/43 was 
one of the factors leading to the famine. 

Encouraging progress is being made in the under- 
standing of many pests and diseases and in the devel- 
opment of more effective control measures. Recent 
progress on rice blast disease, rice stem borers and 
nematodes will illustrate this. 


varieties. 


RICE BLAST 


This disease is one of the most serious, causing 
yield losses in the range of 20 to 80 percent. It 
has been reported from more than 60 countries. 

The breeding of resistant varieties, the most prom- 
ising line of attack, is complicated by the many 
physiological races of the causal organism. The 
need for collective efforts has resulted in the estab- 
lishment of the uniform blast nurseries, initiated by 
FAO and the International Rice Commission (rc) 
as a co-operative program in collaboration with 
a number of national governments and the Inter- 
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national Rice Research Institute (eri). This has 
already indicated possible sources of resistance (such 
as the 8.67 rice variety from India), but much more 
research is needed into the causal organism and its 
biology, its physiological specialization and, above 
all, into the nature of disease resistance. 

Chemical control of blast is possible only under 
certain conditions. In Japan, for example, where 
blast disease has played a major role in some of 
the famines of the past, the Government has concen- 
trated on devising effective chemical control methods. 
This was necessary to make possible the use of high- 
yielding varieties requiring heavy fertilization. Ini- 
tially, chemical control was entirely subsidized, but 
with the appearance of phenylmercuric fungicides in 
1953 and their demonstrated profitability, farmers 
have begun to use them at their own expense. As 
a result, since the introduction of chemicals on a 
large scale in 1954, the damage to the rice crop 
has been cut by half. A new product effective against 
blast, Blasticidin-S, marketed for the first time in 
1961, was already used on 500,000 hectares two years 
later. Similar materials may well be developed in 
the future at such a low cost as to be acceptable 
by rice growers in areas where their use is not eco- 
nomic at present. 


RICE STEM BORERS 


The amount of damage caused by stem borers 
varies greatly from area to area, but in the Philip- 
pines it is estimated that the rice stem borer and 
the rice bugs can together wipe out as much as 30 
percent of the crop. The ideal control is through 
the development of resistant varieties and, although 
much research is still needed before this method can 
be applied, encouraging work is now under way at 
the International Rice Research Institute. 

Organic insecticides provide effective chemical con- 
trol of stem borers, but adverse side effects from their 
extensive use and misuse have made it necessary 
to look for less toxic materials and for better methods 
of application. Recent research by FAO entomolo- 
gists in Thailand has shown that insecticides such 
as diazinon, dipterex and sumithion, which are less 
toxic to fish and mammals, are just as effective. 
Furthermore, the application of granular insecticides 
(such as BHC and Unden) in rice fields where the 
water level can be maintained at a certain depth 
has also shown great promise, though toxicological 
aspects still need further study. 


In more developed countries, such as Japan, chem- 
ical control of rice stem borers is on the increase, 
but the use of chemicals is still limited in develop- 
ing countries. Other control methods now being 
explored, such as male sterilization techniques, bio- 
logical control, and the silicification of rice plants, 
may prove to be more readily applicable in develop- 
ing countries. 


RICE NEMATODES 


Many nematode species are known to cause dam- 
age to the rice plant, but little information is avail- 
able from the great majority of rice-producing areas. 
Recent FAO investigations in Thailand have demon- 
strated the severe and widespread damage to rice 
seed beds by root knot nematodes, rice-root nema- 
todes, and possibly by some cctoparasitic forms. 
These studies have also shown that the use of nema- 
tocides in the seed bed could be profitable to rice 
farmers. It is likely that conditions are similar in 
other countries and that yields can be increased by 
the application of fumigants. 


OTHER PESTS 


Weeds, rodents and rice-eating birds are also re- 
sponsible for crop losses in many parts of the world. 
Many herbicides, such as 2.4-D and STAM-F 34, 
can provide effective control of weeds, but they are 
not widely used owing to their high cost and the 
lack of knowledge concerning their effective appli- 
cation. Rodents cause substantial losses in such 
countries as India, Indonesia, Malaysia and the Phil- 
ippines. Rice-eating birds, such as weaverbirds in 
west and central Africa and sparrow-like birds in 
Ecuador and Venezuela, infest ripening rice in swarms. 
Weaverbirds are particularly harmful, but effective 
control, as by destroying the nesting trees or killing 
the adult birds with flamethrowers, could be carried 
out if the authorities provided the necessary encour- 
agement. 


Specialized extension programs 


Whether the rice farmer will employ the findings 
of applied research depends on two principal factors. 
One is his economic environment, which is dis- 
cussed later. The other factor is the farmer himself. 
He must be given the necessary training to put 
new ideas to work. 
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A feature of recent years has been the organization 
of concentrated extension campaigns in areas select- 
ed for their above-average potential for increased 
food production. These are the so-called ‘‘package 
programs,’ which include the Intensive Agricultural 
District Program in India and similar efforts in 
Pakistan. The singling out of one or two commodity 
problems enables a further concentration of effort 
of all rural services, an example of this approach 
being the action teams of field specialists establish- 
ed under the National Rice and Corn Production 
Program in the Philippines. 

Instances of specific rice extension projects include 
the swamp rice improvement project in Liberia, the 
rice extension program of the Ganges-K.obadak scheme 
in Pakistan with 16,000 hectares under double rice 
crop, and the irrigated rice project of the extension 
service in Costa Rica. All these rice extension projects 
have aspects in common which were essential to 
their success: 


1. emphasis on rice, and attachment of a rice ex- 
tension officer specialized and experienced in both 
rice production and extension; 


2. amass training program for farmers in all aspects 
of rice production through a system of village- 
level trainers; 


3. limiting the improved practices recommended to 
those within the farmers’ capacity and commensu- 
rate with the rural services and finances available; 

4. beginning with a pilot area with initial emphasis 
on training; 

5. sustained effort over at least four to six years. 


The Liberia swamp rice project financed under 
FAO’s Freedom from Hunger Campaign illustrates the 
success of the above principles. During the first 
phase, the project was limited to a few pilot areas, 
but at the end of the second year it was expanded 
to cover the whole country. The project includes 
an applied research program, under which blast-resis- 
tant improved varieties have been selected yielding 
about 25 percent more than unselected seeds, and 
work is carried out on fertilizer response, optimum 
planting time and spacing. 


Fish production in the paddy fields 


An important source of supplementary income to 
the rice farmer, and of essential protein-rich food for 
his family, is offered by the large potential for fish 
production in irrigated paddy fields. In countries 


such as Cambodia, India, Indonesia, Japan and the 
Republic of Viet-Nam a tradition of rice-field fish 
culture exists, and in recent years it has been intro- 
duced or intensified in other areas with very encour- 
aging results, as in China (Taiwan), Madagascar 
and Thailand. 

Harvesting the wild fish which enter through 
communicating watercourses is the simplest means 
of fish production in rice fields. Yields will gener- 
ally be low, however, and will include some species 
which are not of much economic importance. 

Rice-field fish culture falls into three main cate- 
gories: 

1. as a secondary crop after the rice harvest; 
2. raising fish during the period of rice cultivation; 


3. continuous culture, involving the transfer of fish to 
specially prepared shelters during the rice harvest. 


As fish culture is only subsidiary to rice cultiva- 
tion, its nature is greatly influenced by the require- 
ments of rice farming. 

Not all types of rice fields are suitable. Without 
adequate irrigation and drainage facilities, floods or 
drought may result in the complete loss of the fish 
crop. A greater depth of water than is usually 
maintained in the fields may be required to grow 
fish to the desired size, and so only strains of rice 
that can tolerate deep water and the consequent 
lower temperature can be cultivated along with fish. 
Although it is possible to obtain fish of large size 
through continuous culture, generally they can be 
grown only to small size on account of the short 
duration of the rice-growing period, or of the interval 
between harvesting and the next planting of rice, 
as the case may be. Consequently, rice-field fish 
culture has become more popular in areas where 
there is a good demand for small-size fish for con- 
sumption. 


Although most of the cultivated fish can be rais- 
ed in rice fields, the species most suited are those 
that can thrive in shallow waters, withstand fairly 
high turbidity, relatively high water temperature and 
low oxygen content, and grow rapidly to attain 
marketable size in a few months. The common 
carp (Cyprinus carpio), tilapia (Tilapia mossambica) 
and sepat siam (Trichogaster pectoralis) are the main 
species in the Indo-Pacific region. The common 
carp is raised in this manner in many other coun- 
tries, including Madagascar and the United States. 
The channel catfish CUetalurus punctatus) and the 
buffalo fish (Ictiobus spp.) have been tried with 
success in the southern United States. The brack- 
ish-water rice fields in Kerala, India, produce siz- 
able quantities of shrimps (mainly Penaeus spp. and 
Metapenaeus spp.), and in the deltaic area of the 
Ganges gray mullets (Mugil spp.) are also raised in 
such environments. 

Yields vary considerably. Whereas the wild crop 
may amount to only a few kilograms per hectare, 
by intensive culture over 2,000 kilograms per hectare 
per year can be obtained. The total quantity of 
fish produced is not known, but a rough estimate 
made over a decade ago of rice fields under fish 
culture in the Indo-Pacific region was around 144,000 
hectares, which is only a fraction of the wet rice 
fields in the area. It is believed that a good pro- 
portion of the irrigated rice fields which are not 
now used for fish culture are suitable, and that fish 
production from fields that are already utilized could 
be considerably increased by the adoption of pond 
fish cultural practices. A major impediment, how- 
ever, is the increasing use of insecticides, many 
of which are poisonous to fish. The use of select- 
ed insecticides in doses that are not lethal to fish 
would be necessary if rice-field fish culture is to 
survive and develop. 


PROCESSING AND STORAGE 


The amount of the crop which becomes available 
for consumption and its quality largely depend on 
the efficiency of the preprocessing, milling and stor- 
age operations. The choice of tools or machines 
for preprocessing is greatly limited by local condi- 
tions, and more immediate benefits could be gained 
from improvements in the threshing and drying 
phases. Policy recommendations for rice milling 
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have to reconcile engineering, nutritional, and eco- 
nomic considerations. Several countries suffer from 
excess milling capacity, although this is more often 
a transitional problem caused by bottlenecks in 
supply rather than dwindling demand. Equally se- 
rious problems arise from the numerous small mills 
or crude hand-pounding equipment used, which lead 
to heavy milling losses. This limits the recovery of 


rice by-products, especially rice bran which has 
great potentialities as an animal feed and a source 
of oil. Storage losses are even more severe. Both 
protective and control measures are needed, though 
the systematic application of preventive measures is 
usually the more economical in the long run. In 
general, the desired increase in rice supplies will de- 
pend on a balanced expansion of such ancillary oper- 
ations as processing, milling and storage facilities. 


Preprocessing 


The farm operations carried out prior to process- 
ing —- of preprocessing — operations involve four 
main steps in the less industrialized countries with 
a high population density: harvesting, field curing, 
threshing and, when necessary, drying of the threshed 
grain. Inefficient methods produce wastage of rice 
grains by physical loss and the spoilage of the crop 
that is collected, while spoilage in turn affects stor- 
age and milling. 


HARVESTING 


The choice of optimum harvesting time is an im- 
portant element. Where early harvesting is carried 
out, wastage will be high because of the presence of 
chalky and immature grains. Where the harvest is 
late, the great number of sun-cracked grains results 
in a high percentage of brokens and wastage in the 
milled product. 

Research on optimum harvesting time has been 
conducted in a number of countries under different 
climatic conditions, but unfortunately not on a 
standardized basis. The series of trials conducted 
under FAO Technical Assistance in 1962/63 and 
1963/64 in the agricultural research institute of Gyo- 
gen, near Rangoon, Burma, have shown that for 
long grain paddy a loss of 2 percent in head rice* 
is suffered for every day the harvest is postponed, 
once the grain is ripe. For the medium and short 
grain varieties the figures are around 0.8 percent, 
still sufficiently high to deserve serious attention. It 
was found that late harvesting, combined with a 
low moisture content at harvest, are decisive factors 
in low milling outturn. 

By far the bulk of the world’s rice is still harvested 
by hand, mostly with a sickle or hand knives. Hand- 


ead rice or whole rice is defined as the rice grains of which 
kernels are whole or nearly whole except for loss of a part of the 
protuberance at the germ end of the kernel. 
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harvesting has the advantage of being a selective 
process in which weeds are left behind. Also there 
is no problem with shattering, uneven ripening, and 
machines becoming bogged in the field. Modern- 
ization of harvesting operations would make it pos- 
sible to speed up the process in order to meet opti- 
mum harvest time, but there are many impediments. 
Modern equipment demands large paddy fields and 
effective water control, with reasonably dry, firm 
land. Other major obstacles are crop lodging, * 
high capital investment, and the need for trained 
operators and maintenance facilities. Hence, fully 
mechanized harvesting is still confined to the in- 
dustrialized countries. 

Extensive trials have been carried out in Malaysia 
to determine the feasibility and cost of using self- 
propelled combines. Mechanical failures and de- 
lays due to damp and rainy weather made operation 
difficult. The overall cost was about the same for 
a combine as for hand-harvesting. Trials with 
combines in the Republic of Viet-Nam were not 
successful because of the difficulty of adapting to 
local conditions. Lodging and shattering resulted 
in heavy losses. Combines were uneconomic because 
of the few days of use each year. 

The introduction of tractor-powered or self-pro- 
pelled windrowers and binders has been hampered 
by a number of factors. Plants must be grown in 
rows, and water control is essential to ensure that 
fields are drained at harvest time. An extensive 
research program has been under way in Japan since 
1947 to develop small, engine-powered harvesters, 
but their introduction is very slow because of the 
high capital investment compared to the limited 
output. 

Animal-drawn harvesting machines developed in 
western countries are not suitable for harvesting rice, 
even under good soil and crop conditions. Nor 
have western hand tools proved any more success~ 
ful. Thus, the large scythe of western design has 
been tried in many countries for rice harvesting, but 
nowhere has it been completely accepted. This re- 
sistance is due mainly to the high proportion of the 
crop that is lodged, the soft nature of the straw, 
and the tendency for the grain to shatter. Although 
experiments have shown that the scythe is the most 
efficient hand tool, the fact that it requires 1% 
times as much effort to operate as other tools accounts 
for the refusal of farmers to accept the scythe in 
most rice-growing countries. An interesting devel- 


4* Falling down due to the soft nature of the straw. 


opment has been the hand-dropper harvester, of 
which 50,000 to 70,000 are now in use in Japan. 
The operator pushes this device along the row and 
actuates a pair of knives by means of a lever. 

In general, it appears that the lack of effective 
water control will make it necessary to continue hand- 
harvesting for many years. 


FIELD CURING 


After rice has been cut, it is left in swaths or bound 
into sheaves. It may be laid on the ground, hung 
on racks, or stacked in a variety of ways to facilitate 
drying. Local weather conditions and customs in- 
fluence the choice of techniques, but it is hardly pos- 
sible to find a correlation between the various meth- 
ods and climatic conditions. The very poor mill- 
ing yields often obtained dispel any idea of such 
methods having been gradually perfected over the 
centuries with a view to producing the highest pos- 
sible quality ofrice after milling. Little experimental 
work has been done to compare their efficiency 
and find possible improvements. 

As far as possible, field curing should be replaced 
by efficient methods of drying the threshed grain, 
following wet threshing by mechanical means. Often, 
however (for instance, in Malaysia and East Pakistan), 
there is very little drying of paddy either before or 
after threshing. There is little incentive for effi- 
cient drying where much of the crop has to be hand- 
ed over to middlemen to whom the producer is 
indebted or to the landlord under a sharecropping 
system, while even where there is a grading system 
specifying a maximum moisture content this is not 
always properly enforced. 


‘THRESHING 


Threshing rice involves separating the grain from 
the panicles, but not removing the husk. Again, a 
wide variety of methods are employed. An ancient 
and still widely used method is to beat rice against 
a solid object. A second type of manual threshing 
still common is to beat bundles of rice with a device 
generally referred to as a flail. The work is slow 
and arduous, and a high percentage of the grain 
may be cracked. In a number of countries rice is 
spread on a threshing floor on mats and is rubbed 
by walking over the heads. This method is slow 
and inefficient, and is mostly used for small quan- 
tities. 
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The most common method is treading: the crop 
is spread on a level floor and animals are driven 
over it. The grain may not be damaged, but it is 
contaminated by impurities such as stones, mud, etc., 
which will subsequently reduce milling outturns. 

In recent years rice has occasionally been threshed 
by using tractors with rubber tires instead of animals 
for treading. A number of adjacent threshing floors 
keep the tractor in constant operation. Rates of 
work reported in Ceylon are: 640 kilograms per 
hour with two, 960 with three, and 1,280 with four 
threshing floors. 

Modernization of threshing techniques requires 
the introduction of mechanical threshers, but the 
cost of capital investment docs not permit fast prog- 
ress. The drum type treadle thresher developed 
in Japan, which is quite inexpensive, has been in- 
troduced in various countries, but it has not been 
widely accepted because it requires the adoption of 
special techniques. The National Institute of Agri- 
cultural Engineering in the United Kingdom has de- 
veloped a lightweight drum thresher for rice, which 
has been tested in Malaysia and is now produced 
commercially. 

Mechanical threshing would enable the farmer to 
thresh his paddy immediately after harvest, when the 
grains still have a moisture content of 20 percent or 
even more. This would speed up the process and 
reduce spoilage, but the paddy would require thor- 
ough drying after it had been threshed. 


DRYING AFTER THRESHING 


Drying after threshing may supplement the prelim- 
inary curing or be complete in itself. The purpose 
is to produce a rice with good keeping qualities 
without any appreciable loss in substance, any de- 
tetioration in nutrients and food value, or change 
in taste. Other things being equal, drying makes 
for maximum milling outturn and maximum. yield 
of whole rice (brokens reduce the commercial val- 
ue of the milled product). 

The most common practice is sun-drying on a 
drying floor, usually made of beaten earth and some- 
times covered with lime mortar — a long process. 
In some instances the operation has been slightly 
modernized by the introduction of cement floors, 
but these are likely to crack, and the rough surface 
causes a certain amount of breakage during han- 
dling. On either cement or brick floors the temper- 
ature rises to over 60-70°C, and the kernels therefore 


tend to split. It is difficult to find a suitable coat- 
ing for drying floors.” 

Decisive differences are shown in artificial drying. 
Trials have demonstrated that it improves the mill- 
ing quality to the point where the operating costs are 
largely covered by the higher milling yields. These 
benefits are known in all rice-producing countries, 
but the introduction of artificial driers has been 
only spasmodic so far. 


Processing 


Processing rice differs fundamentally from that of 
the other important cereals. When milling wheat, 
the grains must be ground very fine to obtain flour, 
while in the processing and milling of rice the aim 
is to keep the grain as nearly whole as possible. This 
causes numerous problems, but by and large rice 
can be milled with simpler and cheaper means than 
other grains, thereby considerably affecting the eco- 
nomics of processing. On the other hand, rice mill- 
ing 1s not such a standardized process as wheat 
milling, so that several methods of processing and 
a whole range of milling equipment are in use. 

In vast areas of Africa, the Near East and the Far 
East, rice processing ts still frequently carried out 
by hand-pounding or by crude mechanical processing 
using very simple equipment.** The most commonly 
used device is the mortar and pestle made of wood 
and worked by hand, foot or water power. In_all 
these cases, the end product still contains some of 
the outer covers of the grain and thus a higher por- 
tion of the nutrients. Losses in primitive milling, 
however, are high, primarily because of the repeated 
winnowing necessary. 

The outstanding nutritional problem is to reconcile 
the consumer’s desire for highly polished milled rice 
with the serious losses of vitamin which this involves. 
The marketing of undermilled rice with a higher 
vitamin content has, apart from consumer resistance, 
the additional problem of a shorter storage life. 
Also, relationships between the degree of milling 
and vitamin content are difficult to establish; a 
comparatively simple test developed in India has 
not yet been put into practice in the mills. 

“Germ rice” of high nutritive value, in which 


“Experiments were carried gut in several countries (Cambodia, 
Madagascar. Surinam. Republic of Viet-Nam, etc.) in order to 
compare the effect of different kinds of drying floors. and to com- 
pare different drying techniques, including drying in the sun and 
in the shade. 

“For a description of the implements used. see FAQ. Equipment 
for the processing of rice. Agricultural Development Paper No. 27. 

ome, 
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most of the germ is kept in the milled rice, has been 
produced in small quantities in China (Taiwan) for 
a number of years, through the introduction of a 
special type of abrasion milling. However, since 
germ rice has a short storage life, and is not as ac- 
ceptable to consumers as milled rice, its production 
has not made much headway. 


MODERNIZATION OF MILLING INDUSTRIES 


The number of rice mills in operation run into 
many thousands. There are, for example, no less 
than 44,000 in India, 40,000 in Japan, and 20,000 
in the Republic of Korea, though many of these are 
very small units (Table IV-10). In general, the mill- 
ing outturn of whole rice grain is highest in large 
rice mills (about 65 percent in terms of weight). 
With a modern cone mill the average yield is as 
high as 68 to 70 percent (see Annex table 16). Most 
of the mills at present in use are old and their effi- 
ciency is diminishing, though some countries are 
jmporting modern machinery to replace obsolete 
mills. Modernization is slowed down by short- 
age of foreign exchange and the millers’ interest in 
getting the most out of the existing old mills. 

This has led to direct government intervention. 
The Government of the United Arab Republic, 
which nationalized the industry when it took over 
the rice export trade in 1961, has since set up 12 
new mills and plans another 10 to replace obsolete 
mills. In India, 6 new medium-sized mills have 
recently been installed with funds provided by the 
Ford Foundation and another mill with funds from 
a bilateral source, to determine the most suitable 
type for the local conditions and varieties of rice, 
and to provide the basis for large-scale development 
under public control during the fourth five-year 
plan. Twelve large mills of 100 tons capacity per 
day have been imported by the Burmese authortities, 
in order to increase extraction efficiency and replace 
old inefficient mills. Malaysia has installed a large 
modern mill to establish extraction standards for 
the rice-milling industry. The Japanese Government 
also has a modernization program to replace the 
multitude of small-scale rice polishers, but generally 
only modest progress has been made elsewhere. 

Large-scale mills are mainly useful for that 
part of the crop sold off the farm to government 
agencies or to large traders or exporters. But most 
of the substantial part of the crop that is used for 
home consumption by farmers is handled by small 
mills, which are more suitable because of their prox- 


Taste 1V-10. ~ RICE MILLS: NUMBER, AGE, CAPACITY AND UTILIZATION IN SELECTED COUNTRIES IN 1964 


Age of mills Capacity Utilization 

Toral Average | Total annual Amount Rice crops 

number Under Over capacity capacity Months per milled in 1962/63 
5 years 15 years | per mill (1,000 year in in 1963 milled 

old old (tons/hour tons/year operation (1,000 equivalent 

milled) milled) tons milled) | (1,009 tons) 
Burma oo. cece cece ccc e eee eee eee cbneennee *2 000 wee oe 0.9 i 8 840 6 5 040 
Cambodia . 1440 | 344 _ tee 4 400 tee see 1 180 
Ceylon oo... i cece eee eee eens 1100 | 135 22 10.35-1 935 7 462 700 
China (Taiwan) ........-... ee eeee 327 see see 3.0 see see see 1 800 
Hong Kong ........ 0... eee e eee 18 os 16 3 248 4 78 13 
India ...... 44 057 wee see tee 28 485 see 8 605 32 160 
Japan 339 128 sae ee 0.2 18 510 5 35 968 11 710 
Korea 18 397 6 654 3 012 wee vee wee see 2 220 
Malaysia 4450 ee see wee 350 8 see 576 
Pakistan, West ...........000 eee 1 583 wee wee wee see 6 219 995 
Philippines ............ cece eeeeee 8 100 wee see see see 2 580 
Thailand 2.0.0... cece ce eee ee ee nee 14 099 see wee 0.8 42 297 5 5 029 6 050 
2 018 654 64 0.3 1 871 6 971 3 380 
1 575 

1 

346 *310 0.7 568 10 333 380 
317 wee wee wee wee wee 152 
207 wee 145 
12, | wee see wee tee see 3 
7236 42 93 0.4 198 38 47 
3 . wee . sae 520 
Madagascar .. 259 a see see wee aes 128 870 
Morocco ... 7 _ 3 3.4 31 10 19 10 
Nigeria .. *400 see tee wee eee tae wee 584 
Eastern R 230 100 130 69 10 tee 
Tanzania co.cc cece cece cece eee ee eeenes 835 13 13 oe . 30 
Canada 20... cc cece ce cece cece eee ce neeeeneeenens 2 — 2 5 10 92 *g — 
United States 0... cece c eee eee eee ee ee eens 55 4 48 7.7 3.115 11 2 223 2 100 
Belgium 2.0... cece cece cece eee t eee eenes 2 o . 135 wee ~~ 
France wo... cece eee ce eee ence eee enes 20 see oe 450 tae ane 88 
Germany, Fed. Rep. of 14 1 8 1.6 480 12 118 oe 
Waly Lo ec cece eee cece eee eeee 470 sae . 3 400 see 384 443 
Netherlands ..... 4 — 4 eee sae aoe — 
United Kingdom 5 — 5 3 72 12 52 — 
Australia... ccc cece e cece eee e te ncnceces 5 _ —_— 4.8 96 10 80 80 


Source: FAO. Rice report 1965, Rome. 1965 (based on replies 


* Estimate. 


to questionnaire). 


*0.35-0.7 for mills set up 15 years or less ago: 1 ton for those set up 15 years or more ago. ~ * Registered mills only. ~ * Ration 


rice only. - * 1954 estimate. — * Converted from paddy at 66 percent. — 


Rice Scheme. ~- * Reporting mills only. — » One mill only. 


imity to the farm and because rice is milled for 
home consumption in small quantities and at fre- 
quent intervals. The yield from small mills is low, 
however, and the outturn of broken rice is sometimes 
as high as 30 percent. One reason is the outmod- 
ed equipment in use, but another important factor 
is that as the miller retains bran and small brokens 
as partial payment he is likely to overmill. Rubber- 
roll hullers are being introduced in many countries 
but they are often not very effective because such 
machines were designed to mill only Japonica-type 
(round grain) rice, and modifications had to be made 
by introducing softer rubber rollers to reduce the 
percentage of brokens. 

In rice-producing countries, grading standards, 
even if established, have seldom been enforced at 
the local level. As a result, millers are often able 
to sell rice containing a high percentage of brokens 
without suffering undue financial loss, although the 
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* 956/57. — 7 Excludes one large mill owned by the Wageningen 


problem is taken more seriously when there is an 
export market to be considered. Mechanized par- 
boiling plants are being installed in the new rice 
mills in India, and it is expected that the yield of 
head (whole) rice will be at least 2 percent higher, 
which will help to compensate the extra cost of 
parboiling. 

The working party on the agricultural engineering 
aspects of rice, organized by the International Rice 
Commission in Kuala Lumpur in 1962, recognized 
the serious losses in small mills and recommended 
that a systematic program of applied research be 
undertaken for the development of efficient small 
processing units. At the same time, complementary 
research into the industrial structure and special eco- 
nomic problems of rice milling in developing countries 
is being carried out under the auspices of the FAO 


Consultative Subcommittee on the Economic Aspects 
of Rice. 


The most common problem found in the rice-mill- 
ing industries is underutilization of existing capacity 
side by side with a need to renovate equipment. It 
is for these reasons that many rice-growing countries 
follow a twin policy of limiting the spread of new 
mills while simultaneously encouraging the exist- 
ing mills to replace obsolete equipment. A careful 
balance in policy will be necessary, as the rising 
trend in production of paddy will, in the long run, 
demand an expanding rice-milling industry in most 
producing areas. 

In general, experience shows that where rice is 
produced only or primarily for domestic consump- 
tion, processing plants should be located in the grow- 
ing centers. The major reason is the saving in 
transport costs due to the bulkiness of paddy com- 
pared with that of rice. The utilization of milling 
by-products is also facilitated, since rice production 
and livestock holding frequently go hand in hand. 
Rice bran and brokens thus find a market in the 
immediate neighborhood of the mills, and so does 
a certain amount of rice straw. 


Manufacture of rice foods and 
utilization of by-products 


A number of processed foods are manufactured 
directly from rice. In the Far East, they are gener- 
ally produced in the household or on a cottage- 
industry scale, and include both foods made from 
rice alone, and others in which rice is one of the 
major ingredients. Preparations in the first category 
include parched rice, beaten rice and parched paddy. 
These products are commonly used in southeast 
Asia for breakfast, snacks and in convalescent diets, 
and are particularly useful when the cooking of rice 
is not possible for lack of fuel or time. 

Beaten rice has a long storage life and is therefore 
more important from the marketing viewpoint than 
the other products. The high-heat treatment used 
in preparing parched rice and parched paddy results 
in a considerable loss of vitamins, particularly thia- 
mine. On the other hand, beaten rice has a high 
vitamin content as the heat treatment is mild. The 
yields of these products from paddy or rice vary 
widely because processing is carried out mostly in 
the home. For this reason, adequate control of 
heating during processing can seldom be maintained. 
Breakfast foods made from roasted rice are common 
in the United Kingdom and the United States. These 
are similar to parched rice, but have not as yet been 


171 


produced on a commercial scale in most rice-pro- 
ducing countries. 

In the second category of products, in which rice 
is one of the ingredients, the most common is a 
noodle in which rice is the main ingredient supple- 
mented with wheat and legume flours. The nutri- 
tional quality of these noodles is superior to that of 
milled rice, and sometimes they are also fortified 
with vitamins and calcium. Generally, efficiency in 
the use of rice and the quality of these foods could 
be improved by their manufacture on an industrial 
scale. In addition, by the use of satisfactory packag- 
ing techniques, they would have a longer shelf-life. 

Sake, made from very highly milled rice of good 
quality, is the national alcoholic drink of Japan, and 
rice wine is also common in China (Mainland). Under 
Japan’s existing rice control system, special consid- 
eration is given to the allotment to sake producers 
of the most suitable rice, and rice for this purpose 
commands a higher price. More than 400,000 tons 
of husked rice, or about 3 percent of total production, 
is used annually for this purpose (Table IV-11). 

Rice protein has the highest nutritive value of 
cereal grains, and high-protein fractions containing 
about 15 percent protein can be produced by control- 
led milling methods. They are very suitable for 
feeding infants and young children, and surveys of 
rice mills are currently being carried out in the Phil- 
ippines and Thailand to determine the possibilities 
of manufacturing this product on a large scale. 

Broken rice, which represents 8 to 10 percent of 
the outturn in large mills and much more in small 
units, has a lower commercial value, though nutrition- 
ally it is as good as the whole rice. Small brokens 


Tasce IV-11. ~ JAPAN: UTILIZATION OF RICE FOR 
INDUSTRIAL USES 


Oth Percent- 
| i sii Soybean | Other age of 
Year? Sake a NONc! sauce and|processed| Total {total rice 
ever~ paste ? foods pro- 
ages duction 
sect eees 1 000 tons, husked rice ........|Percent 
1937/38 cei seceee 614 37 93 30 74 7.6 
a 
VD4TAS ve ceeeeees 49 38 2 89 1 
1957/58 ..eeeevnes 243 86 177 506 4 
1958/59 oe. seeeeee 266 86 124 476 4 
1959/60 ... cc cece 301 84 138 523 4 
1960/61 sc. ceeesee 369 82 146 597 5 
1961/62 ....eeeeee 433 87 176 696 5 
1962/63 ..cccevee 432 389 3443 3674 5 
. November-October. ~ * Soybean paste, or a fermented mixture 


of rice, soybean and salt, is peculiar to Japan, where it is an im- 
portant daily food item. ~— * Partly estimated. 


are used for animal feed, for brewing and wine 
making, and in some countries for the preparation 
of the household dishes described above. Beer is 
an important outlet for rice brokens. In the United 
States over 10 percent of the rice crop was used in 
beer manufacture in 1959, mainly in the form of 
small brokens (screenings); the percentage of rice 
used varies according to the price relationship be- 
tween this rice and maize grits. The small brokens 
can also be used in the production of alcohol and 
other distilled liquors. 

Rice fiour is used chiefly for cake making and cook: 
ing purposes. Rice ‘‘polishings” (the white bran 
of rice) are a good source of protein and vitamins, 
and are consumed on a limited scale in the form 
of porridge in Indonesia. 

Rice bran, accounting for 5 to 8 percent of the 
paddy weight, is the most important commercial 
by-product of the rice-milling industry.” Though 
long neglected, it has considerable nutritive value, 
being rich in fat, protein and vitamin, and recogni- 
tion is growing of its use as a feedstuff for livestock 
and poultry as well as a good source of edible oil. 
It is also sometimes used for fertilizer. 

The production of rice bran is only a small fraction 
of its potential level because of serious milling, 
marketing and storage difficulties. The main im- 
pediment lies in the type of small mill, often manually 
operated, which is common to many rice-producing 
areas, and which results in a mixture of bran and 
husks. Although this is used for animal feed, its 
marketability is clearly less than that of a uniform 
product. Because of its relatively high oil content, 
rice bran is used for oi} extraction, though in a limit- 
ed number of countries. The main problem is that 
rice bran quickly becomes rancid because of the high 
moisture content, so that suitable drying methods 
must be established before high-quality bran oil can 
be produced. Japan produces each year over 1 
million tons of rice bran, of which about 400,000 
tons were used to produce 32,000 tons of refined 
edible oil in 1963; defatted oil cake (about three 
quarters of the rice bran used) is used mainly for 
feed. 

Rice husks, weighing about 10 percent of the 
paddy, have very little commercial value. They 


* With milled rice accounting for 65 to 70 percent of the weight. 
the remaining 20 to 30 percent consists of rice husks and chaff. 
See Fao. Rice bran: utilization and trade. Monthly Bulletin of 
Agricultural Economics and Statistics, Vol. 13, No. 1, January 1964. 

* Oil content varies from 17 to 20 percent in Japan and [5 to 
18 percent in Italy, to [1 percent in Ceylon and only 7 percent in 
Malaysia. The proportion of refined edible oil obtained from 
crude bran oil (60 to 65 percent in Japan) is far less than from 
oils such as rapeseed or soybean (95 to 96 percent). 
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are used for various purposes in rice-producing 
areas, though to a lesser extent than rice bran, 
as packing materials, litter for poultry houses, inert 
carriers in fertilizer mixtures, and as an abrasive 
material for polishing rice, particularly parboiled 
rice. On a limited (largely experimental) scale, they 
have been used for making thermal insulating build- 
ing material as an aggregate for concrete blocks, 
wallboard, or for refrigerators. However, probably 
the bulk of husks from rice mills is disposed of as 
waste. Research is being undertaken into new 
uses of rice husks as a material for grease- and oil- 
absorbing compounds, filters for air conditioners, 
charcoal, furfural, fillers for plastics, glucose, etc., 
but utilization on a commercial scale has not yet 
developed. 

Although the commercial utilization of rice straw, 
another by-product, seems to be very small in most 
rice-producing countries, it can be of some economic 
value if used for making mats, ropes, bags and bales, 
or as fertilizer or animal feed. Experiments show 
that rice straw contains 2 to 2% times the leaf fibers 
contained in other cereal straws, an indication of 
its greater suitability for paper making. 


Reduction of losses in stored rice 


Losses of stored rice vary in amount and charac- 
ter under different storage conditions and practices. 
The problem may differ in the storage of paddy and 
of milled rice (paddy can be stored much longer, 
more cheaply and more easily than milled rice) of 
different varieties, and of parboiled rice, particu- 
larly in regard to their susceptibility to insect 
infestation. Problems vary also in bulk storage 
and bag storage, in prolonged storage and_ short- 
term storage, in combine-harvested rice as against 
hand-harvested crops. Different climates invariably 
create contrasts in the nature and complexity of 
storage problems. Furthermore, the types of struc- 
tures and facilities used for rice storage, their design, 
construction, state of repair and sanitation, manage- 
ment, location and accessibility also have a bear- 
ing on storage losses. 

Another important factor is the condition of rice 
as it goes into storage. Dry rice keeps better than 
rice with a high moisture content, and clean rice, 
free from infestation, keeps better than rice that goes 
into storage with high amounts of undesirable ad- 
mixtures and impurities, or already invaded by stor- 
age fungi, or infested with insects and mites. Rice 


damaged mechanically during harvesting, drying or 
transport is bound to sustain greater losses during 
storage than sound The degree of milling 
also causes differences in susceptibility to infestation. 

Losses in stored rice may be in weight, in quality, 
and in nutritive value. Although there are many 
contributing factors, the principal and direct causes 
of losses are storage micro-organisms, insects, 
mites, and rodents, and any means used for the 
reduction of storage losses are therefore directly or 
indirectly aimed at controlling them. 

Micro-organisms, especially storage fungi, cause 
loss in quality, depreciation of grade through the 
development of odors and kernel discoloration, loss 
in nutritive value through decomposition and fermen- 
tation and, in some cases, the production of toxins. 
In an advanced stage of damage, the rice is unfit 
for human or animal consumption. In addition, 
molds reduce the usefulness of rice for various in- 
dustrial purposes. 

The losses caused by insects and mites are losses 
in weight through feeding, losses in quality through 
contamination with excrement and dead bodies, 
kernel discoloration caused especially by mites, and 
increase in moisture content through the absorption 
of metabolic water produced in respiration and 
through moisture migration caused by heating, with 
subsequent damage and spoilage by fungi. It is 
generally believed that half of the storage losses are 
usually caused by insects. 

The losses in stored rice caused by rodents con- 
sist of losses in weight, losses in quality, and other 
losses from gnawing on bags, structures, lead pipes, 
electric wires, etc. If rat populations equal human 
populations, as has sometimes been suggested, and 
if one rat consumes about 9 kilograms of grains 
per year, the annual loss in quantity alone in a 
country with a human population of 50 million would 
be 450,000 tons. 

The reduction of losses in stored rice, as in all 
stored grains, involves the use of protective measures 
before trouble starts, and control measures after a 
problem has developed. The measures used for 
protecting stored rice from storage fungi and other 
micro-organisms consist of creating conditions under 
which micro-organisms do not develop. Since storage 
microflora grow more slowly in dry rice than in rice 
with a high moisture content, drying the crop has 
been one of the basic practices used since time im- 
memorial. 

Low temperatures, like drying, can be utilized for 
the prevention of fungus development in stored rice. 


rice. 
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In countries with low winter temperatures, the air 
cooling of the rice crop is economical and effective, 
and in recent years cooling by forced ventilation 
has become a routine practice in some countries.* 

For the prevention of infestation by insects and 
mites, the practices in common use are sanitation, 
application of the so-called grain protectants, and 
occasionally refrigeration. Sanitation includes the 
systematic inspection of premises, facilities, and 
equipment, the elimination of shelters where pests 
remain undisturbed, the elimination of grain resi- 
dues and sweepings in which storage insects can 
breed, the use of noninfested containers and equip- 
ment, and the periodic application of residual in- 
secticides to the walls and the surfaces inside and 
outside empty storage structures. 

Grain protectants are substances mixed with grains 
to prevent insect infestation. Ten of the most com- 
monly used chemicals for the protection of grain 
in storage have been studied by a joint meeting of 
the Fao Committee on Pesticides in Agriculture and 
the wHo Expert Committee on Pesticide Residues, 
with a view to recommending acceptable daily in- 
takes of these compounds. Tolerances for these 
chemicals on grain moving in international com- 
merce together with appropriate methods of analy- 
sis are also under study. 

Refrigeration has received some attention in re- 
cent years as a method of preventing losses in stored 
rice. It is especially useful in storing rice with a 
moisture content up to 17 or 18 percent without 
the need for drying. As indicated above, storage 
at temperatures below 15°C retards the development 
of fungi and other storage micro-organisms, and at 
the same time insect activities are greatly reduced 
or completely arrested. In climates with cold win- 
ters, natural air forced through grains for cooling 
is highly effective and costs little. Under some 
conditions, the cold storage of rice by artificial 
refrigeration is practical, as with the Japanese sys- 
tem of storing rice in refrigerated warehouses. 

In general, the reduction of losses in stored rice 
through a systematic and thorough application of 
preventive measures is more economical in the long 
run than the application of control measures. Should 
rice become infested with insects and mites, the 
usual method for eliminating the infestation is fu- 
migation with a toxic gas. The toxicity of fumigants 
to different species of storage pests and to the dif- 


* The basic principle involves passing outside air, through the 
grain mass when the temperature of the ambient air is lower than 
that of the grain and the relative humidity of the air is at, or below, 
the equilibrium moisture content of the grain. 


ferent stages In their life cycle varies considerably. 
The effectiveness of fumigation also varies with the 
temperature of the grain, the length of exposure, 
and the concentration of the fumigant. 

The prevention of losses caused by rodents re- 
quires both sanitation and control measures. San- 
itation generally consists of the rodent-proofing of 
structures, and the elimination of rodents and of 
food accessible to them. The principal measure in 
a rodent control campaign is the use of rodenticides, 
which is often supplemented profitably by gassing 
and trapping. Rodenticides include not only acute 
poisons, but also chronic poisons which act as anti- 
coagulants and must be ingested for several days 
In succession. 


STORAGE FACILITIES 


The existence of unused large-scale modern stor- 
age facilities in developing countries underlines the 
need for thorough preinvestment studies before ad- 
ditional facilities are constructed. Such feasibility 
studies should determine the size and distribution 
of existing storage facilities, both public and private, 
as well as future storage requirements. Silos with 
modern equipment might be less economic than 


more primitive installations if turnover is very slow; 
economies of scale in storage facilities become mean- 
ingless if capacities are permanently underutilized. 
Although it would normally be expected that new 
facilities are established in the consuming region, 
this may not necessarily be so. A clear assessment 
of available transport facilities is of the greatest im- 
portance in determining location. Detailed cost 
accountings for various possible transport methods 
and storage locations are needed to obtain compar- 
able cost data. The size of individual storage fa- 
cilities will depend upon expected annual turnover, 
number of harvests and, again, availability of trans- 
port. 

The type of storage facility needed should also 
be determined with the help of a cost-benefit study. 
The most modern equipment is not always the most 
economic; under semiarid conditions, rice might be 
stored in more primitive bins or even under tar- 
paulin, provided it remains protected against in- 
sects and rodents. In deciding whether rice should 
be stored in bulk or in bags, the advantages of bulk 
storage (lower labor costs, less spillage, easier fu- 
migation and savings on bags) have to be weighed 
against the greater overhead costs in extra transport 
and storage equipment; bulk storage presupposes 
large quantities of rice passing through the silos. 


ECONOMIC AND INSTITUTIONAL FACTORS 


The application of technological innovations to 
rice farming in developing countries, as to agriculture 
as a whole, is closely related to the entire process 
of economic and social development. Progress in 
the nonagricultural sector tends to determine the 
size of the market for farm produce and the avail- 
ability of farm tools and requisites. Not only pub- 
lic investment in irrigation projects, but also appro- 
priate price, credit and marketing policies, and mea- 
sures to improve land tenure conditions and other 
aspects of the institutional framework may be deci- 
sive in providing the rice farmer with the incentive 
he needs to adopt new techniques. For the simple 
truth is that the individual farmer will not change 
his traditional cultural methods, nor attempt to raise 
productivity, unless it pays him to do so. Measures 
of efficiency, such as yield per hectare, which ignore 
the cost of associated inputs, give only a partial pic- 
ture and may lead to faulty policy decisions. 
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Costs, returns and productivity 


The selection of alternative farm practices, or of 
the use of particular inputs, must therefore be based 
on both technical and economic criteria. Certain 
methods of cultivation which are profitable to a 
farmer working in an environment of high paddy 
prices, high land values, high wages, and low prices 
for fertilizer and capital equipment, as in Japan, are 
less likely to be profitable in areas of southeast Asia 
where these basic economic relationships are reversed. 

The relationship between costs and productivity 
is illustrated in Table IV-12. This contains esti- 
mates of the total expenses and returns per hectare 
of rice in Japan, the United States, the Philippines, 
Brazil, Venezuela and the United Arab Republic, 
compiled from surveys carried out in these countries. 
Total costs comprise not only fixed costs such as 
land rent and interest on capital, equipment, etc., 


Taste 1V-12. — RICE: ESTIMATED COSTS AND GROSS RETURNS PER HECTARE IN SELECTED PRODUCING COUNTRIES 


Labor | | Returns 
Size of |. . + Other to fan Total i Cost 
- * Yield 
farm 4 erate Machine Irrigation |Fertilizers|operating capital costs per (returns) 
Surveyed’ | Man-days*| Cost expenses! manage- (returns) | hectare (paddy) 
ment? 
Hectares| Days Sn $ per hectare oc cccccccvcncceeeee Tons $ 
JAPAN (1963) 
National average .........ee cece eee 1.34 146 350.43 16,02 81.35 17.84 96.79 25.52 526.32 11 114.27 5.95 187.27 
Percent of total ....-....eceeeeeee _ — | (@H.5)} 4.49) (73) } 4.66) 7) | (263) | 47-2) | 00.09) Le ~ 
\ 
Unitep States (1961/62) i i 
Arkansas ...ccccecccc cv eccceecceeees 160 3 32.45 — 41.84 21.50 35.14 64.91 2.60.08 455.92 4.16 110.13 
Percent of total .....ecccceeeeeees — _ (7.1) (~) (9.2) (4.7) (7.7) | (44.2) | (57.4) } (100.0) _ — 
Puitipprnes (1960/61) i 
Lowland, irrigated............ceeeee 1.94 TB fee eee 51.74 0.0... | srr rrr 943.15 .... eee | 46.29 111.18 1.511 *73.58 
Percent of total ......... cee eeeee — lee eee (46.5) ....0. Lr rrrrerares (11.8) ......00.8 (41.7) | (100.0) _— —_ 
Upland oo... cc ccc cece cece ee eeeeeece 2.10 68 |....6e 43.07 ...... i 4 | ms bees 7.38 66... 11.94 60.39 0.719 883.99 
Percent of total ......e.. ee eeee eee —_ — |oeeee (71.3) ...60e : 4a. —— |e (8.9) ..... (19.8) | (100.0) — — 
: 1 
Brazit (1961/62) 
i . 
S8o Paulo, irrigated 20.0... ..c cee eee . | 26 12.01 —_ 29.43 6.18 30.11 50.00 219.63 347.36 2..603 113.45 
Percent of total _ — (3.5) — (8.4) (1.8) (8.7) (14.4) (63.2) | (100.0) _— — 
Sitio Paulo, nonirrigated ...........66 oe | 22 14.84 — 35.54 —_ 25.65 36.40 169.86 282.26 1.033 138.84 
Percent of total .....e ec eee eee eeee amt — (5.2) _ (12.6) _ (9.1) (12.9) (60.2) | (100.0) ~ — 
| | 
VENEZUELA (1962) 
Guirico, irrigated ........c.c cee e eee 50 23 63.08 —~ 49.45 17.58 19.78 97.36 168.13 415.38 2.700 153.84 
Percent of total ......eseeeee evens _ — | (15.2) a | (11.9) (4.2) (4.8) | (23.4) | (40.5) | (100.0) - _— 
| 
Portuguesa. nonirrigated ..........++ 100 16 42.20 — 36.92 — 19.78 74.73 87.90 261.53 1.700 153.84 
Percent of total ..... cee eceeeeeeee _ _ (16.1) —_ (14.1) — (7.6) (28.6) (33.6) | (100.0) —_ — 
Unitep ARAB RepupLic (1953- | 
57 average) | 
{ 
National average 53.34 29.93 19.64 19.59 126.76 249.26 4.949 50.37 
Percent of total _ — (21.4) (12.0) ~ — (7.9) (7.9) (50.8) | (100.0) ~— _~ 
Note. Data have been compiled from: 
JAPAN. Ministry of Agriculture and Forestry. Abstract of studies on agriculture. forestry and fisheries 1964. Unitep States. United 


States Department of Agriculture. 


cultural Economics Division. Cost of production of rice. 
cultura em SGo Paulo Boletin No. 10. October 1962. VENEZUELA. 
arroz en Venezuela, 1963. Unitep ARAB REPUBLIC, 

by Pritpal Singh. Commodities Analysis Project. 1960. 


Enterprise costs and returns on rice farms 
and Troy Mullins. U.S.D.A. Report Series 125. December 1963. Pxitippines. _D 
1960. Agricultural Series No. 2. 


in the northeast Arkansas rice area by Warren R. Grant 
Department of Agriculture and Natural Resources. Agri- 
Brazit, Divisdto de Economia Rural. Agri- 


Ministerio de Agricultura y Cria. Aspectos econdmicos del cultivo del 


Ministry of Agriculture. Department of Economics and Statistics. Bulletin on rice. 


1 Includes cost of seed. herbicides. insecticides. sacks. transport and other miscellaneous expenses. — *Net return to farmer for manage- 


ment, rent. and interest on capital. 


(excluding profit) and the gross return received by farmers (usually harvest price in area surveyed). 
day for the United States and Japan. and converted from a 10-hour day basis for the Philippines. 

and Venezuela not. specified but,a possible margin of difference would not invalidate the comparison. — 
expenses. — * Inchides seed. fertilizers. containers. food furnished to laborers, 


Except in the United States. this was calculated from the difference between total costs per ton 


~ * Based on IQ working hours a 
Length of working day for Brazil 
* Included under other operating 


insecticides and irrigation. fees. ~ *National Rice and Corn 


Corporation (NARIC) minimum price to producers (11.17 pesos per cavan of 44 kg). — “Includes seed. fertilizers. containers. food furnished 


to laborers and insecticides. 


EXCHANGE RATES. ; 
(United Arab Republic). 


as well as variable operating costs such as labor, 
fertilizer and irrigation water, but also include the 
returns to the farm operator for management. The 
returns to management (or “‘profits’”) are often not 
included in orthodox cost of production figures, but 
they vary widely and need to be assessed if a complete 
and comparable picture of the farm cost structure 
is to be obtained. In Table IV-12, therefore, they 
have been estimated from the difference between the 


I U.S.$ = 360 yen Wapan): 3.45 pesos (Philippines): 323.5 cruzeiros (Brazil): 4.55 ,bolivars (Venezuela): £E 0.3508 


other specified expenses and the gross return at cur- 
rent prices. 

Because the data are not fully comparable, and in 
some cases are based on only partial surveys, inter- 
national comparisons of costs of production are dif- 
ficult and may be misleading. Nevertheless, they 
do indicate the wide variation in costs which is known 


“For a discussion of surveys on cost of production of rice. 
see FAO rice report 1963, Rome. 1963. 


to exist. The estimates in Table IV-12 of national 
average costs per hectare of rice vary from over 
$1,000 in Japan to considerably less than $100 in 
the Philippines (upland rice). This wide spread 
reflects not so much differences in efficiency, of 
course, as the amount of inputs invested in rice. 
The productivity of Japanese rice lands is no less 
than eight times greater than Philippine upland 
culture, but this has been achieved at a cost which 
many poorer countries could not afford. The ex- 
pense of producing a ton of paddy in Japan is so 
high ($187 in 1963) that retail prices for rice have 
to be subsidized, and even so consumers still pay 
one of the highest prices in the world for their rice. 
The most striking contrast is between the United 
Arab Republic and the United States: about the 
same yields per hectare are obtained, yet the cost 
of production per ton in the United Arab Republic 
($50) * is only half that of the United States ($110), 
which itself is a relatively low-cost producer among 
the countries listed. 

The choice of methods of cultivation, therefore, 
requires information not only on the potential con- 
tribution of a particular input, but also on the cost 
or effort required to achieve the output growth. 
This implies some measure of the efficiency of the 
action recommended ~~ that is, of its cost/benefit 
ratio. Before research results are recommended to 
farmers there should be a careful evaluation of the 
value of the additional output and the additional 
costs associated with the introduction of new or 
improved inputs, such as a new rice variety or a new 
insecticide, or with the introduction of changed 
cultural practices or management systems. This, 
as has already been mentioned, is now the accepted 
procedure in research on fertilizer use. 


Price and marketing policies 


The success of government programs to increase 
food production, improve the position of the culti- 
vator and maintain adequate supplies of basic foods 
such as rice at reasonable prices to consumers depends 
to a large extent on efficient marketing systems. 
large parts of the world where rice growing is domi- 
nant per caput incomes are characteristically low, 
and the level of production is strongly affected by 
climatic and other natural factors which in turn 
affect the volume of supplies reaching the market 


In 


™ the cost data refer to 1953-57 but even if the costs in the 
United Arab Republic have risen in line with the 20 percent 
increase in farm prices since then, the comparison remains valid. 
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and, in consequence, market prices and farm incomes. 
Adverse effects of variations in production in the 
more developed countries are largely cushioned by 
efficient marketing systems, but in developing coun- 
tries fluctuations in output have an immediate effect 
on producers’ incomes. 

Rice producers fall into three main groups: (a) sub- 
sistence farmers who occasionally produce a surplus 
for the market; (4) small producers who plan the 
production of surpluses for the market; and (c) com- 
mercial producers who grow on a large scale and 
whose entire output is destined for the market. The 
bulk of the world’s rice output is grown by the first 
two groups, and rice production on a large scale is 
confined to the more developed countries, though 
there are exceptional instances of commercial rice 
farms in the developing countries. Unlike wheat, 
which for the most part passes into commercial 
channels for processing before it can be consumed, 
rice 18 processed in a fairly simple manner; in many 
countries, as already noted, the producer performs 
this task himself or takes it to the local mill to be 
processed for his own consumption. Most of the 
rice that is produced thus never enters commercial 
channels. It is estimated that only a quarter to a 
third of total paddy output reaches the market in 
India, Indonesia, the Republic of Korea, Pakistan 
and the Philippines, somewhat less than half in 
Burma, China (Taiwan) and Thailand, and rather 
more than half in Ceylon and Japan.®4 

The fact that rice is so largely a subsistence crop 
gives rise to special problems in improving market- 
ing. The assembly of the crop in small lots from 
many producers, its transport, processing, storage 
and eventual sale to consumers involve numerous 
changes in ownership which have an effect on prices. 
There is considerable diversity from area to area 
in marketing practices that have come into use over 
the years. The lack of detailed information at the 
village level, particularly on the response of farmers 
to changes in prices or other factors affecting the 
marketing of their produce, has hampered govern- 
ments in the determination of marketing and price 
policies. 


GOVERNMENT INTERVENTION 


In the developed countries, regulations are in force 
concerning grading and standardization, processing, 
fair trade practices and reserve stocks of agricultural 
products to assure an efficient flow from farm to 


"RAO. Report of the Technical Meeting on Marketing in the 
Asia and Far East Region, Rome, 1959, p. 12-13. 


market. In the developing countries statutory regu- 
lations have long been in force for marketing many 
crops produced for the export market, and also for 
some cash crops for domestic consumption. For 
staple foods such as rice, governments in developing 
countries have given increasing attention in recent 
years to those aspects of marketing which directly 
affect the producer and his incentive to increase pro- 
duction for the market, although in many cases 
price policies have continued to aim principally at 
mainiaining a low level of consumer prices. 

As a first attempt to secure regularity of supply 
and to promote domestic production, most govern- 
ments introduced and maintained import-export 
control measures. A first approach to the control of 
price fluctuations and the provision of price incen- 
tives to stimulate production as a means to achieve 
self-sufficiency in rice production or to increase 
exports normally involves administrative price fixation 
and market regulations. However, attempts to iron 
out seasonal and even year-to-year price fluctuations 
as well as irregular market practices simply by trying 
to enforce fixed price levels through administrative 
control measures have often shown little success. In 
a number of countries such as the Central African 
Republic, Chad and the Democratic Republic of the 
Congo, the Market price for rice is up to 100-200 
percent higher than the official price, and even more 
during the period of shortage between harvests. 
The results of administrative price contro] measures 
have been disappointing even in countrics depend- 
ing to a large extent on imports to supply the do- 
mestic market, and where, as in Jamaica, Madagascar 
and Senegal, they have been complemented by a 
stabilization fund transferring profits from low- 
cost imports to domestic producers, or heavy im- 
port duties are charged to protect local production, 
as in Gabon. 

Such difficulties induced many governments to 
intervene more directly in the marketing of paddy 
and rice. Many countries now attempt to adjust 
supply to demand through bufferstock schemes, either 
operated by a government department or by public 
or semipublic agencies such as marketing boards and 
corporations with state participation. Examples are 
the occasional government purchases of paddy and 
rice at guaranteed minimum prices for voluntary 
delivery in Malaysia, the Philippines, Thailand, and 
Turkey. Regular procurement programs at fixed 
prices for basic foodstuffs, including rice, are in oper- 
ation in Ceylon, China (Taiwan), Indonesia, Japan, 
and Pakistan. 
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Marketing boards intervening in the purchase, 
storage and sale of rice and other staples in compe- 
tition with existing trade channels are mainly found 
in Colombia and a number of Central American 
countries, including Costa Rica, Guatemala and Hon- 
duras. They are also in operation in some Near 
East countries and have recently been introduced in 
some parts of Africa such as Ghana, Senegal, and 
Upper Volta. These marketing boards have been 
given monopoly powers in certain countries where 
rice constitutes a main foodstuff or export com- 
modity as, for instance, in Guyana and Burma. 
In Madagascar, until recently, the aim was to control 
undue price speculation and provide price incentives 
to farmers by means of official price fixation, a sta- 
bilization fund and strict control of imports and 
exports; as a result of difficulties in achieving these 
objectives, a monopoly marketing scheme was in- 
troduced in 1965 in a pilot area, which it is intended 
will eventually cover the whole of the marketed rice 
supply. 

The establishment of such monopoly trading agen- 
cies involves heavy financial and personnel require- 
ments often beyond the means of the governments 
of developing countries. In addition, the enforce- 
ment of a single channel marketing scheme for 
staple food crops such as rice, where the produc- 
ers cannot be identified easily and transactions kept 
under control, is a most hazardous undertaking. 
For these reasons, preference is often given to com- 
petitive and even selective intervention through 
statutory agencies in the purchase, stockholding and 
sale of paddy and rice. Where monopoly schemes 
are in force, only that part of the marketed supply 
which is channeled through registered rice mills 
or import or export points can really be kept under 
control. 

Co-operatives play an important part in the market- 
ing of rice in several countries in the Far East and 
the Near East, for example, in Burma, India, the 
Philippines and the United Arab Republic. Ex- 
perience has proved, however, that without further 
government support they do not have a far-reaching 
impact on supply, price levels and market practices. 
In India, for instance, a food corporation was recently 
established in order to increase the Government’s 
impact on the domestic supply and demand position 
through direct trade intervention. Moreover, in 
open, fluctuating and largely unregulated markets 
in developing countries, the co-operative movement 
finds it difficult to compete with private traders. 
Frequently, however, farmers’ co-operatives are used 


as purchasing and sales agents by a marketing board 
or government buying organization. The success 
of the marketing co-operatives in Japan is based 
upon their role as the sole buyers in specific areas 
for the government food agency. 


IMPLEMENTATION OF PRODUCER PRICE GUARANTEES 


It is at the first stage of the marketing process that 
the greatest obstacles are encountered in implement- 
ing government policies to assist the producer, par- 
ticularly measures for minimum or fixed prices. 
Historically, throughout a large part of the rice- 
growing world the assembly of small lots for the 
market has been in the hands of private dealers, 
such as itinerant merchants, village brokers, and 
commission agents for rice mills. Growers sold their 
produce on the farm or in village markets if they 
did not have to deliver to a landlord or money- 
lender, and only the more substantial producers 
were able to take their produce to markets in larger 
towns where trading was more competitive. Thus, 
in certain paddy districts in the states of Madras 
and Andhra Pradesh in India, 90 percent or more of 
paddy sales have in recent years taken place on the 
farm site.* 

Prices are usually the result of bargaining between 
buyer and grower. The risk to the buyer is increased 
by the absence of generally accepted grades and 
quality standards or uniform weights and measures 
at this stage of the marketing chain, by the long 
distance to the consuming center, and the need to 
wait until a sufficient cargo has been collected for 
economical transport. Compensation for such risks 
results in a wide spread between farm and wholesale 
prices in the main centers. Although data on prices 
actually received on the farm are generally lacking, 
a study made in an up-country district in Thailand 
revealed that the wholesale price in Bangkok was 
40 percent above the farm price. * 

Where regulated markets exist, the producer can 
sell at competitive auction prices through licensed 
agents, and marketing charges are controlled. In 
East Pakistan, where rice is the main crop, legislation 
has been passed to establish a network of regulated 
markets similar to those already set up in West 
Pakistan, and it is planned to increase the number of 


regulated markets in India. In several countries, as 


+ Government of India. Ministry of Food and Agriculture. 
cultural price policy in India, Delhi, 1963. (Mimeographed) p. 125. 

“AO. dimplementing price stabilization policies in Asia and the 
Far East, Rome, 1963, p. 30. 
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already noted, sales can only be made to the govern- 
inent. In Japan, for example, prices are announc- 
ed prior to the harvest and advance payments made 
against offers of delivery after the harvest has been 
completed. The Government of Burma has taken 
over the control of rice marketing and has increas~ 
ed the number of buying stations in paddy areas 
for this purpose; fixed prices are announced prior 
to the harvest and advance payments made. In 
some African countries, such as Chad and Gabon, 
where rice production is now being developed, grow- 
ers must sell their paddy to officially designated 
bodies, from whom they receive a fixed price. Vol+ 
untary sales at officially guaranteed prices set at 
an incentive level account for the major portion of 
marketed rice in Ceylon, where rural co-operatives 
purchase for the Government, and in Venezuela, 
where purchases are made by the Agricultural Bank. 
In some African countries only statutory regulations 
governing the marketing of rice are in force without 
official purchasing; in Tanzania, for example, pur- 
chasing agents must submit their buying prices for 
official approval. 


LEVELS OF PRODUCER PRICE GUARANTEES 


Where an adequate administrative organization has 
een established, as in Japan and Ceylon, it has 
been possible to implement incentive prices which 
have had a salutary effect on production. However, 
such programs place a heavy burden on public fi- 
nances in that they require a significant transfer 
of funds from the nonagricultural sector of the 
economy which most developing countries cannot 
afford. Moreover, the payment of incentive prices to 
producers may conflict with the aim of maintaining 
consumer prices at a low level. This has been the 
case in India, with the result that the expansion in 
production has been disappointing and the Govern- 
ment has had to increase imports. On the recom- 
mendation of the Food-grains Prices Committee, the 
Government therefore began in 1964/65 to support 
prices of paddy and established guaranteed prices 
at a level significantly higher than average prices 
received by producers in the postharvest period of 
the preceding three seasons. 

Malaysia provides a further typical example of the 
dilemma of governments in this respect. As in many 
other countries, the aim of the government’s rice 
policy is self-sufficiency without increasing the con- 
sumer price. A high guaranteed price is paid for 
paddy, but this price does not reach the producer 


and its incentive effect is therefore blunted. At the 
same time, it is necessary to import cheaper Thai 
rice in order to keep consumer prices down. 

The levels of officially established prices in some 
of the main rice-producing countries are set out 
in Table [V-13." In 10 of the 19 countries for 
which it is possible to compare prices over a period 
of 5 years or so, official prices have been adjusted 
upward, in some cases rather significantly. Paddy 
prices in 1965/66 ranged from U.S.$3 per 100 kilo- 
grams in Burma to 5 times as much in Yugoslavia 
and 7 times as much in Japan. Both this wide 
range and the changes that have taken place sug- 
gest a diversity of aims in the policies pursued in 
the different countries with respect to prices and 
production incentives, as well as varying conditions 
of production, costs of inputs and purchasing power 
in cach country. 

In the third column of Table [V-13 the changes 
in official prices have been deflated by the cost of 
living in order to show how they compared with 
changes in the general price level. In 5 of the 10 
countries where increases took place, the adjustments 
in the official prices exceeded the rise in the cost 
of living. In these cases the raising of the price 
level can be considered to have increased the incen- 
tive to producers to raise their output, though ob- 
viously many other factors must also be taken into 
account, including changes in production costs and 
in the prices of other commodities, and whether the 
official price reaches the producer. 


SEASONAL FLUCTUATIONS IN PRODUCER PRICES 


The bulk of the marketed crop is generally sold 
immediately after harvest, a practice which initiates 
a petiod of low prices in the absence of official con- 
trols such as those described above. Small farm- 
ers usually lack the necessary storage space and 
must complete their sales shortly after the harvest 
in order to obtain cash for family needs or to repay 
debts. Larger farmers are more likely to have stor- 
age facilities and the financial ability to hold crops 
for later sale, and thereby benefit from higher prices. 
Tn the absence of farm price data, monthly aver- 
age wholesale prices of paddy in some of the main 


°’ The prices in national currencies have been converted to U.S.5 
per 100 kg at official exchange rates. It should be noted that these 
rates do not always reflect the comparative purchasing power of 
currencies in the various countries. Furthermore, some exchange 
rates have fluctuated rather sharply (e.g., Colombia, Ecuador), 
and in countries where inflationary forces are strong. the conver- 
sion at official rates may sive an upward bias to the price expressed 


in U.S.3. 
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TABLE 1V-13. ~SUPPORTED OR STABILIZED PRICES TO PRODUCERS 
FOR PADDY IN 1965/66 


_ 1965/66 price 
in national currency 


4965/66 price) in relation to 1961/62 


in ULS.8 per born — 
100 kg At current Deflated by 
| prices cost-of-living 
ne ae Ane 
ieee Indices, 1961-62 = 100. ...... 
Burma bee cece eee eee ener enue 3.09 | 103 | we 
Surinam ..........5 4.24 | {00 | 90 
Viet-Nam, Rep. of hbk | “15 | 89 
Madaga cars... 25. 4.46} 100 | see 
United Arab Republic .......... 4,87 i 118 | 400 
Mali ccc ce cece e eee 5.06 vee | tee 
Ecuador ......... 25.42 | 100. | 88 
Kenya oo... ee eee ee eee 5.56 | 104 | 96 
Central African Republic ........ 5.67 | vee | a 
Philippines ...... 00... ces eee eee 6.54 | 141 | 111 
Niger .... cece cece cece eee eee 6.68 wee wee 
Gabon ..,...... 6.89 | see es 
Pakistan, East . 7 | see | Lee 
India ccc. cece cece eee eee 7.35 | wee | wee 
Guatemala... cece eee ee ees 7.64 | 100 | 101 
Malaysia... 6... ce cece ee eee eee 8.65 107 | 105 
Nicaragua... cece cece eee ceca B.99 | 400 | 95 
Trinidad and Tobago ........... 9.00 wee wee 
Korea, Rep. of .........-.020005 29.33 | 170 | 402 
United States .........05 0.00008 9.92 | 96 90 
Chile occ eecccccseeceeeeeeee es 10.03 Ll oe 
Portugal “10.26 106 98 
Spain ... 10.42 weet wee 
Italy ..ccccccceveeeceeseseeueees 11.23 te | a 
Greece 11.67 140 434 
Ceylon 12.08 | 100 | 93 
France oo. cc cece eee e eens 12.85 | 
Panama oo... eee eee eee cece eens 13.04 ae, see 
Jamaica ccc c cece eee eee eee 243.27 100 ! 95 
Venezuela .... 6... cece eee eens 13.33 100 | 97 
Yugoslavia... ccc e eee ee 15.46 wae wee 
Japan? cose cece ere cece en eee 22.71 155 124 
£ 1962/63. = 100. - * 1964/65 price. ~ * Converted to paddy 


equivalent from original price of $30.32 quoted for husked (brown) 
rice. 


marketing centers are set out in Figure IV-6 to il- 
lustrate the magnitude of the seasonal fluctuations. 
Data for the United States are included for com- 
parison with the developing countries. 

Vigorous steps have been taken in a number of 
countries to improve storage facilities in rural areas 
and in main consumption and export centers, often 
in combination with the expansion of credit facilities 
through co-operatives. In Ceylon, for example, 
increased storage facilities made possible a rapid 
rise in government purchases, which now take up 
most of the paddy that is marketed; continued cm- 
phasis is being placed on increasing storage space, 
as the lack of facilities still compels some farmers 
to sell to private traders at less than the guaranteed 
prices. In the Republic of Korea, the Government 
instituted a Rice Lien Program in 1957 to enable 
growers to deposit paddy immediately after the har- 
vest in government warehouses and obtain a loan 
which they repay when the paddy is withdrawn for 


sale later in the season. A sample study was con- 


FiGURE 1V-6. - SEASONAL FLUCTUATIONS IN| WHOLESALE 
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| 196! | 1962 1963 | i964 - | 1965 
InpiA. Coarse rice. wholesale price. Sambalpur (Orissa). - Pakistan. Rice. medium variety. wholesale price. Dacca (East Pakistan). — 


PHILipPINes. Domestic, wholesale price, Manila. ~ THAILAND. White rice, 5-7 percent brokens, 


UNITED STATES. NATO, wholesale price. New Orleans. 


ducted in 1961 to appraise the working of this pro- 
gram:®* It was found that growers who participat- 
ed in the program had realized as much as 25 percent 
net gain in returns after paying storage and inci- 
dental expenses, and the seasonal fluctuation in paddy 
prices was down from 40 percent to 30 percent (Fig- 
ure IV-7). However, the program targets have not 


Ficure [V-7, - SEASONAL FLUCTUATIONS IN RICE PRICES IN THE 
REPUBLIC OF KOREA BEFORE AND AFTER ESTABLISHMENT OF 
THE Rice Lren_PROGRAM 
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Bank of Republic of Korea. Report on a case study of 


the rice lien loan and government. purchase program in Korea. 
October 1962. 


* FAO. 


implementing price stabilization policies in Asia and the 
Far East. 


Rome. 1963. p. 114-118. 
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government standard. f.o.b. Bangkok. — 


been fulfilled, and the study brings out the difficulties 
of reaching more producers who might benefit from 
such a program. Many growers could not meet the 
minimum quantity requirements, or found the rela- 
tively heavy administrative and incidental expenses 
of the strict inspection a disadvantage over direct 
sales to merchants. There were not always sufficient 
funds to issue adequate loans. The price for paddy 
under lien is fixed prior to the harvest and tends to 
push up market prices at harvest time to a level at 
which they are attractive to growers in urgent need 
of cash. 


CONSUMER PRICE POLICIES 


The improvement of marketing systems is especially 
important in those parts of the world where consum- 
er incomes are low. Efficient marketing systems 
can reduce prices to consumers without affecting 
returns to producers. 

As a result of variations in output and imperfec- 
tions in the marketing system, the flow of supplies 
to consuming centers in the developing countries is 
liable to severe fluctuations. In many countries 
supplies are therefore regulated by the use of re- 


serve stocks of domestic and imported grain for 
“injection” in the market when shortages threaten 
to develop, or for the purchase of grains to prevent 
a severe decline in prices. In some countries no 
further control is maintained over prices. In Thai- 
land, where rice is abundant, the maintenance of 
large reserves is unnecessary and consumer supplies 
are regulated by the adjustment of export taxes. 
In China (Taiwan), also a rice surplus country, 
government rice collections, which amount to nearly 
a third of the marketed rice, are sold to Jow-income 
families at 20 to 30 percent of free market prices. 
A rice stock program is operated in Turkey to sta- 
bilize consumer prices in conjunction with import 
and export programs. In Australia, arrangements 
made between the Paddy Marketing Board and the 
millers keep consumer prices stable. 

The large element of subsidy involved in the sale 
of rice to consumers in Ceylon, Jamaica and Japan 
is made good by the equalization of prices of domes- 
tic rice (guaranteed at a high level to producers) 
and imported rice and other cereals sold at higher than 
world market prices. 

The various attempts in India to improve the distri- 
bution of rice to consumers eventually led to the estab- 
lishment of the Food Corporation early in 1965 to 
undertake the purchasing and marketing of food grains 
and other foodstuffs, including the establishment of 
rice and flour mills. This body functions generally 
on an autonomous basis along commercial lines. 
Wholesale and retail prices of rice have been fixed, 
and in some areas during the recent shortages maxi- 
mum producer prices for paddy have also becn 
fixed (higher than support prices) to ensure that 
the statutory wholesale and retail prices do not 
become uneconomic. 


TRANSPORT FACILITIES 


Inadequate transport is often responsible for high 
marketing margins and the persistence of subsistence 
rice cropping in remote areas. 

The better storage life of paddy vis-a-vis 
and the relatively high conversion losses for milling 
have resulted in most countries in the location of 
storage and milling facilities in the main producing 
In certain countries, however, such as Japan 
and the Republic of Korea, where consumers prefer 
freshly milled rice, paddy may be hulled on farms or 
in nearby villages, and subsequently stored as husked 
(brown) rice and milled in small milling units in 
the consumption centers. 


rice 


areas, 
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The general concentration of storage and milling 
facilities in production areas has a far-reaching 
impact on the paddy-rice transport pattern and costs. 
The bulk of the paddy crop is thrown into the market 
within the space of a few months, while the demand 
for rice remains fairly constant throughout the year. 
Frequent short hauls of paddy daily between buying 
and storage centers during the harvest season permit 
the full and economic use of a limited transport 
fleet which may be more than sufficient to match 
the subsequent need for conveying rice to distant 
consumer centers and the demand for other hauling 
jobs. In addition, substantial savings are made in 
transport costs since the main movement is of milled 
rice, rather than the more bulky paddy. 

The provision of basic means of transport — 
roads, railways and waterways — is a definite respon- 
sibility of government. The provision of feeder 
roads to open up new agricultural areas is of par- 
ticular importance. Through the provision of new 
roads producers are drawn into the market economy. 
The density of a transport network in a paddy-pro- 
ducing area is of major importance for the economic 
marketing of the produce. The Malayan Rice 
Commission in 1956 suggested a maximum distance 
from producer to hard surface road of 3 miles (5 
kilometers) wherever water transport was not possible. 
Although such an extensive network will be extremely 
costly, a maximum distance of about 16 miles (26 
kilometers) from the nearest village market or feeder 
road accessible by cart traffic seems to be indicated. 
In some Latin American countries, 25 to 30 kilo- 
meters have been found to be the maximum distance 
over which farmers can arrange to transport their 
crop to the next market or collecting center. 


OTHER GOVERNMENT MARKETING SERVICES 


Even where government intervention is confined 
to measures that assist private enterprise to main- 
tain efficiency or improve their methods, there are 
certain types of government assistance that are 
essential. 

In the first place, it is important to have a very 
clear and precise meaning attached to ‘“‘quality” 
and ‘‘ price,” since without uniformity of descrip- 
tion it is necessary for all transactions to be personally 
negotiated by a process of inspection and argument 
that will inevitably be costly, wasteful and inefficient. 
One of the primary duties of government in the 
marketing of rice should therefore be to lay down 
a definite system of classification and ensure that the 


rice is marketed accordingly. The classes or grades 
should describe both the type and quality of paddy 
or rice, so that for the whole country a certain grade 
has a single definite meaning and transactions can be 
conducted over long distances, simply on. description. 
This also gives precision to price differentials and can 
lead to the institution of a price-reporting service, 
whereby farmers are informed as to what is being 
offered in different parts of the country and, after 
some experience, can learn to calculate what would 
be a fair price in their own districts. 

The grading of rice will also immensely simplify 
contractual disputes which frequently arise over 
differences concerning what constitutes fair average 
quality. A government may procecd further than 
this and draw up a standard foim of contract which 
specifies precisely the conditions under which a sale 
takes place and provides for arbitration in case of 
dispute. Related to the question of grading are the 
quality standards that are often imposed by govern- 
ments in respect of exported produce, so as to pre- 
serve the country’s good name in foreign markets. 


Agricultural credit 


The need for sufficient farm credit is also related 
to marketing improvements and the ability of farm- 
ers to respond to programs undertaken for their 

enefit. This refers not only to credit needed for 
holding the crop while awaiting sale at a more fa- 
vorable price later in the season, but also to sufficient 
credit for production purposes. The means by which 
credit is repaid determines the channels through 
which the farmer markets his crop, his ability to 
choose between different outlets and the possibility 
of bargaining over the price at which the produce 
is sold. Most of the available credit in rice-growing 
regions comes from noninstitutional sources, such as 
landlords, moneylenders, produce brokers and rel- 
atives. Interest charges are usuaily very high, rang- 
ing from 25 percent per year in India and Burma and 
30 percent in Thailand to between 60 and 200 per- 
cent in Indonesia. Very often, loans are linked with 
marketing agreements, whereby the farmer is com- 
pelled to sell his paddy to the moneylender at prices 
far below the market price,” resulting in interest 
rates (in real terms) of between 200 and 400 percent 
per annum. 

Most rice-growing introduced 


countries have 


“In some villages in Iran, for example, it has been observed 
that farmers who had to deliver grain against debts obtained only 
half to a third of the prevailing harvest prices. 
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programs to increase the volume and efficiency of 
institutional credit (as against noninstitutional credit), 
to lower interest rates, and to break the hold of the 
moneylender and Jandlord on credit and marketing.” 


Land tenure 


Land tenure conditions are one of the main factors 
responsible for the low productivity of rice lands in 
developing countries. 

The average rice holding in Ceylon and Java in 
Indonesia is less than half a hectare, and in China 
(Taiwan) and Japan (even after the land reform) only 
one hectare. Thus some countries have aimed at a 
minimum size holding (West Pakistan) or an eco- 
nomic family size holding (the Philippines), and 
many others have legislated to prevent the subdivision 
of existing holdings below their present level or 
below a minimum floor level. The Agricultural 
Basic Law of Japan (1961) and the agrarian structural 
improvement program seek to increase the scale of 
operation. In China (Taiwan), a land consolidation 
program is now being implemented in the wake of 
the successful land reform. In some states in India, 
and also in Pakistan, land consolidation is being 
pursued. 

Joint farming and various types of co-operative 
farming have been attempted in a number of coun- 
tries as a means of increasing the scale of operation. 
Apart from co-operative or joint farming, there has 
been a steady increase in the rice-producing coun- 
tries in service co-operatives in the fields of produc- 
tion, supply, credit and marketing. In the United 
Arab Republic, crop rotation is planned and carried 
out over the whole area of a co-operative; this system, 
which began in the land reform areas, is now being 
extended to the rest of the country. In Ceylon, 
the Paddy Lands Act of 1958 (with amendments 
of 1962) provides for the planning of cultivation 
on a tract-wide basis, and the introduction of im- 
proved methods of cultivation through cultivation 
committees which are elected by the farmers them- 
selves. Such organization of smallholders for com- 
mon activities has helped in surmounting some of the 
difficulties of planning production, and the provision 
of supplies and services on an economic basis for 
thousands of smallholders. 

As much as half the rice lands of Ceylon, Java in 
Indonesia, the main rice-growing areas of Malaysia 


. “Some recent developments in such programs are described 
in FAO, The state of food ana agriculture 1965, Rome, 1965, p. 177- 


and the Philippines, and the central plains of Thailand 
are covered by some form of tenancy. Such tenancy 
in the developing rice-growing countries is usually 
an economically and socially exploitative form of 
tenure, inhibiting incentive and investment. Often 
the system is compounded by the existence of feudal 
intermediaries whose exactions add to the burden 
of the actual tiller of the soil (as in India and 
Pakistan before land reform). The high cost of land, 
high rents (usually a half of the crop), and insecurity 
of tenure combine to leave the tenant with neither 
the incentive nor the means for investment. 

Most countries in the rice-producing areas have 
therefore introduced measures to abolish or reform 
such systems of tenancy. Their first effort has usually 
been — as in the case of Burma, Ceylon, Indonesia 
and the Philippines — to bypass the problem by 
programs of public land redistribution or land set- 
tlement, so as to siphon off the pressure of landless 
population and tenants into newly reclaimed areas. 
Experience in all these countries has shown, however, 
that because of the need for material and social in- 
frastructure before people can be moved to new 
areas, these schemes have proved very slow and costly 
to implement, and have failed to make an appreciable 
impact on the problems of size of holdings, tenancy 
and landlessness. These countries have therefore 


faced up more squarely to the problems of land 
reform through the abolition of intermediaries 
(where they existed), programs of land redistribution, 
transfer of ownership to tillers; or to lesser programs 
of tenancy regulation, including the provision of 
security of tenure, and rent regulation. 

Most of these measures do not specifically con- 
cern rice production, and are amply documented 
elsewhere in general accounts of land reform pro- 
grams." Mention may be made, however, of the 
regulation of sharecropping, which is a common 
feature of tenancy systems in the rice-producing 
regions. Rents in some parts of Nepal, Java and 
India are as much as 70 percent of the crop. A 
more common rent is a half share of the crop, as in 
parts of Ceylon, India, Malaysia, Pakistan, the Phil- 
ippines, and the central plains of Thailand. Reg- 
ulatory measures have aimed at limiting rents to 
25 to 35 percent of the crop, while converting them 
into a fixed rent in terms of a fixed quantity of paddy. 
Thus, in China (Taiwan) rents have been fixed at 
37.5 percent of the crop, in Ceylon and the Philip- 
pines at 25 percent, and at between 20 and 25 per- 
cent in most states of India. An associated reform 
is the attempt to convert the rent payment from kind 
to cash. It has not always been possible, however, 
to enforce the lower rent in practice. 


THE OUTLOOK 


The paramount role played by rice as a basic food 
is unlikely to diminish in the foreseeable future. Its 
role in world trade is more uncertain, even though 
demand for imported rice should be well sustained 
for some years to come. The central rice problem 
is one of production. Its solution will depend on 
greater success, not only in diagnosing the cause of 
inadequate growth, but equally in applying in the 
paddy field the already known results of scientific 
research. Farmers will be more ready to adopt 
new ideas, to raise the productivity of rice lands, 
and above all to increase sales, if they receive the 
necessary economic incentives in terms of income 
and the consumer goods they need. 


Role of rice in future food supplies 


World demand for rice during the next decade 
should show a considerably faster rate of growth 
than other cereals, partly because wheat will be 
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losing ground rapidly in the developed countries 
The level of actual consumption of rice will depend, 
however, on the extent to which production can 
be stepped up and marketing facilities improved. 
The outlook for the demand for rice is projected 
to 1975 and 1985 in Table 1V-14. On the assumption 
of constant prices and rising incomes," by 1985 
world demand for rice will show a massive increase 
of some 100 million tons above the 1961-63 level. 
While most of the absolute increase would be in 
the traditional rice-eating areas of the Far East, 
the greatest relative growth is likely to be in Latin 
America (where total consumption may well double 
by 1985 owing to the rapid population growth) and 
in west Africa, where urbanization favors a shift in 
diets toward rice. Per caput consumption is expected 


*! See, for exaniple, FAO, The state of food and agriculture 1965. 
Rome, 1965, p. 168-177. ; — ; 

" Methodology and assumptions are described in full in, FAo; 
Agricultural commodities - projections for 1975 ana 1985 (provisional) 
Committee on Commodity Problems (cep) 66/5, Rome, 1966 
See also Table IV-15. The projections will be analyzed in more 
detail, and if necessary revised, for the Indicative World Plan 
for Agricultural Development now in preparation by Fao. 


TABLE IV-14. ~ ROLE OF RICE IN WORLD FOOD CONSUMPTION # 


1961-63 average 
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1975 1985 
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‘Excludes nonfood utilization. 


to be higher in most countries of the Far East, though 
the increase will be less in high consuming coun- 
tries such as Burma and Malaysia as demand is 
already approaching saturation level. In Japan and 
China (Taiwan), per caput consumption of rice may 
well showa decline by 1985, reflecting levels of living 
which permit its replacement in diets by more ex- 
pensive protein-rich foods. 

If realized, these trends would help to lift calorie 
intake approximately to the levels called for in the 
nutritional targets of the FAO Third World Food 
Survey. They would not, however, contribute to 
the desired nutritional balance. This would require 
a reduced per caput consumption of cereals in most 
developing countries ® so as to allow for additional 
consumption of protective foods. In contrast, as 
Table IV-14 shows, consumer tastes — and poverty — 
make it likely that the share of rice in the total calorie 
intake of the developing countries will remain at 
its present level of about 27 percent in 1975. By 
1985 only a slight decline is indicated in the projec- 
tions in percentage terms, while there is a further 
increase in absolute terms of calories per caput. 
For the world as a whole, rice is likely to continue 
to contribute about a fifth of the energy value of 
diets, and it would still provide a large part of their 
protein content too. 

These prospects underline the importance of two 
nutritional improvement measures mentioned earlier; 
first, improving the nutritional value of rice consumed, 
either by encouraging better processing and cooking 
methods, or by artificial enrichment; and, second, 
orienting food and agricultural planning toward 


” However, the biological value of some cereal proteins. partic- 
ularly those of rice, is high and cereals provide a more concentrated 
form of energy than root crops. In some regions. such as central 
Africa, therefore, where consumption of starchy roots is excessively 
high, the nutritional targets call for additional ccreals to replace 
part of the starchy roots. FAo. Third world food survey, EHC 
Basic Study No. 11, Rome, 1963. 
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nutritional goals so as to diversify the rice-eater’s 
diet and reduce his dependence on rice. The devel- 
opment of low-cost food products which are rich 
in proteins, minerals and vitamins is particularly im- 
portant. A sustained effort of consumer education 
will be needed to conteract the natural conservatism 
of many habitual rice-eaters, and to be effective this 
must be supported by economic incentives. 

Action to prevent avoidable wastage must also be 
taken as an immediate practical measure to increase 
food availability. Information on the magnitude 
of this wastage is scanty, but there is no doubt that it 
is enormous. Many of the losses which occur at 
all levels between the field and the consumer could 
be avoided by proper handling, marketing, processing 
and storage. 


Role of trade 


International trade plays only a marginal role in 
meeting the world’s rice requirements, but a consid- 
crable group of countries will remain heavily de- 
pendent on rice exports as a source of foreign ex- 
change to finance their development programs. The 
stability of international trade since 1955 has been 
largely due to the high degree of government control 
exercised on both sides of the market. Trade has 
been expanding in recent years, and a continuation 
of the past trend would thus lead to further growth 
(Figure IV-8). 

Yet the longer range outlook is very uncertain. 
The upward trend in imports in past years has been 
largely a reflection of the failure of importing coun- 
tries to meet their own production objectives. 

The developing regions of the Far East, west Africa, 
Near East and Latin America, which contain five 
sixths of the world’s rice importers, are trying to 


Figure IV-8. - TRENDS IN WORLD RICE ExporTs,! 1950-65, AND PROJECTION TO 1975 


Million metric tons 


2 


\ 


1950 1952 


1960 


1954 1956 1958 


1Milled rice equivalent, excluding re-exports. 


reduce their purchases in order to save foreign ex- 
change. Imports into Far Eastern countries are 
limited to the bare minimum needed to cover the 
annual deficit in domestic supplies; in west Africa 
and Latin America, where rice is not the main food, 
action has been taken to limit demand while local 
production is being built up. There is a slow and 
steady growth in imports into developed countries, 
and Japan’s requirements have risen dramatically 
since 1960. ‘This is unlikely, however, to offset the 
loss of outlets in the great traditional deficit areas 
which could occur if these countries succeed in their 
production objectives. 

The dynamic upward trend in demand for rice in 
developing regions (which is not counterbalanced, 
as for wheat, by a declining trend in developed coun- 
tries) suggests that there would be plentiful oppor- 
tunities for trade if means could be devised to solve 
the problem of lack of purchasing power among 
the deficit countries. United States food aid has 
been a major supporting factor in world wheat 
markets for years, and some governments have now 
proposed that special financing arrangements should 
be extended to the export products of developing 
countries.“ If this could be done, or alternatively 
if rice could form part of some type of regional 
co-operative scheme among the main producing areas, 
then the outlook for world trade in rice might be 


** See the proposal for the modification of the United Nations/ 
rao World Food Program (wrp) presented by Argentina to the 
Intergovernmental Committee of wre; Recommendation A.II.6 
of the United Nations Conference_on Trade and Development 
(uNCTAD); and United Nations General Assembly Resolution 
No. 2096 (XX) on Program of Studies on Multilateral Food Aid. 


1962 
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that world trade is limited today by lack of rice 
available for export; any international arrangement 
to expand trade would be futile unless the develop- 
ing exporting countries can solve their production 
problems. These issues are now being examined by 
the FAo Study Group on Rice. 


Production problems 


Is the world rice economy capable of producing 
the rice needed over the next decades? Despite 
the substantial progress mace in rice cultivation 
since 1950 in the Far East and its extension in other 
regions, doubts have been raised by the recent slowing 
down in the rate of growth. On a per caput basis, 
indeed, supplies available have shown little improve- 
ment for five years and recent seasons have been 
characterized by local scarcities, rising consumer 
prices and record imports into the rice deficit areas. 
Supplies have dwindled even in some traditional ex- 
porters, such as Burma and Madagascar. A con- 
tinuation of present trends in production and con- 
sumption would, in fact, lead to a sharp increase in 
the net import deficit of developing countries, con- 
centrated in the Far East but also affecting Latin 
America and Africa. 

While some of the recent setbacks are due to 
short-term factors, it seems certain that the world 
will not be able to grow enough rice to satisfy its 
needs unless full use is made of available resources. 
The focussing of world attention on this crucial 


need is the main object of the International Rice 
Year. First, there must be a careful assessment of 
the nature and causes of the national production 
problems. Second, the future expansion of output 
has to be rationally planned. 

Production problems differ considerably from re- 
gion to region. Land resources are now scarce in 
several major producing countries, including India, 
Pakistan and parts of Indonesia. Here a careful 
appraisal should be made of the scope for diverting 
land to rice from lower value crops like millet wher- 
ever sufficient water can be made available. In 
countries such as Burma and Thailand, where pres- 
sure of population on the land is much less intense, 
the room for mancuver is greater, but the common 
problem in the traditional growing areas is to raise 
productivity from its present abysmally low tevel; 
average rice yields per hectare in the Far East are 
probably only half what they could be if modern 
methods of technology were to be applied. 


The critical element is usually the availability of 


water. Massive multipurpose schemes like the Me- 
kong river project will take many years to complete. 
In the meantime, a combined operation is required 
to achieve better techniques of cultivation on existing 
rice lands, with all that this implies in terms of more 
efficient water use, greater fertilizer use, improved 
varieties, control of pests and diseases, better inte- 
gration of draft animals and —- dominating all these 
technical factors —~ economic incentives. Narrow- 
ing the wide gap between the levels achieved by more 
efficient farmers and those of the majority is the 
principal task of extension services. Fortunately, 
there are alrcady signs of a gradual transformation 
of the countryside as regards the attitude to new 
techniques. 

It may be necessary to effect an economic trans- 
formation — the conversion of the typical subsistence 
rice economies into commercial operations. Japa- 
nese experience has demonstrated the advances which 
can be secured in the productivity of rice lands within 
the traditional framework of small-scale farming, 
provided knowledge of technology is transmitted to 
farmers and farm operations are profitable. Until 
recently, in the Far East government action on in- 
centive farm prices generally took second place to 
concern for low food prices for the growing urban 
population. The emphasis of policies is now chang- 
ing, but attempts to introduce price incentives have 
so far proved disappointing. 

This, at least in some cases, may be because the 
ability of farmers to respond to price incentives de- 
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pends on progress in other fields, such as the provi- 
sion of sufficient farm credit, marketing improve- 
ments, and better conditions of land tenure. Bottle- 
necks in the supply of farm requisites, particularly 
fertilizer, are often a serious obstacle. Generally, 
more careful evaluation of the cost/benefit ratio of 
new or improved inputs is needed to determine 
whether, at the prevailing level of farm prices, they 
will be remunerative to the efficient producer. 

In much of Africa, in contrast, the greatest obsta- 
cles are the shortage of manpower (as is also the 
case in the southern European growing areas), the 
very low yields on upland (dry) rice lands, and the 
lack of a tradition of irrigated rice cultivation. There 
are believed to be great stretches suitable for rice in 
inland and coastal swamp lands, but their develop- 
ment needs to be preceded by exhaustive preinvest- 
ment studies into the type and costs of the water 
control measures and communication network re- 
quired. Training programs for farmers will also 
often be necessary. 

The low productivity of rice lands in Latin Amer- 
ica is less serious insofar as it reflects semiextensive 
methods of cultivation. However, there are other; 
more disturbing factors. In recent years, progress 
has been slowed down by mounting costs of pro- 
duction, which are swollen by the heavy losses from 
plant diseases, internal transport difficulties, and other 
factors. Farmers have been protected from the com- 
petition of lower-cost imported rice, and in several 
cases the high domestic prices are limiting both 
internal and overseas demand. In future, therefore, 
a more selective encouragement of production in 
lower-cost areas may be necessary in Latin America. 

Further inquiry into the economic and_ technical 
problems of dry-land rice cultivation (and particularly 
weed control, a major problem) would be useful both 
for Latin American and African rice growers, as 
would research into the economics of mechanized 
cultivation under conditions met in these areas. 
Generally, it must be stressed that the high capital: 
output ratio of irrigated rice compared with other 
cereals can only be justified economically if rea- 
sonable yields can be achieved in a short time. 

The planning of an expansion in rice production 
therefore raises many questions. How large an 
increase is required? What land, labor, water and 
other resources are available? What are the costs 
of investment? What are the implications for mil- 
ling, distribution, farm machinery, and other sectors 
of the economy? Andsoon. The Indicative World 
Plan for Agricultural Development, now | in 


TaBLe I[V~15. -— WoRLD RICE PRODUCTION REQUIREMENTS 
IN 1985 COMPARED WITH 1961-63 AVERAGE UNDER ALTERNATIVE 
ASSUMPTIONS 


Assumed annual increase in 


. Gross Domestic Product 
Assumed annual increase 9 


in population 3.5 4.8 
percent percent 
Percent per annum Indices, rice production in 
961-63 = 100 
41.8 169 473 
2.0 176 184 


+ Constant prices are assumed. 


preparation in FAO, should give some pointers to 
these questions, but complete answers can only be 
found within the individual country concerned. 
The required output of rice will depend on the 
trend in demand. Projected world requirements for 
1985 are given in Table IV-15 according to various 
combinations of assumptions concerning population 
growth and incomes. This shows that the additional 
needs might range from 69 to 81 percent above the 
1961-63 level. To achieve such increases without 
any extension of the area planted would involve 
raising the average yield per hectare in the Far East 
to that already achieved in the United States. This 
would pose a tremendous challenge, bearing in mind 
the very slow progress in productivity over the past 
50 years, and suggests that parallel efforts must be 
made to extend the rice area both by opening up new 
lands and by double-cropping the existing areas. 


International collaboration on rice 


Action is being taken to clarify all these issues and 
to find solutions not only at the national level but 
on the international plane too. It was the wartime 
disruption of production, and the critical rice short- 
ages in the Far East that followed, which led 
rao Member Nations to the establishment of the 
International Rice Commission (Rc) in 1949. The 
Commission helps to co-ordinate national rice im- 
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provement programs, and arranges co-operative 
research activities such as international hybridization 
projects, fertilizer response trials, etc. Since 1955, 
this work on the technical aspects of the problem 
has been complemented by that of the Study Group 
on Rice (formerly the FAO Consultative Subcommittee 
on the Economic Aspects of Rice), which meets regu- 
larly to review the current world rice position and 
outlook, and to provide an intergovernmental forum 
for discussions on international trade and economic 
problems. 

A new departure came in 1960 with the establish- 
ment of the International Rice Research Institute 
in Los Bafios by the Rockefeller and Ford Founda- 
tions in co-operation with the Government of the 
Philippines. The Institute conducts a comprehensive 
program of basic and applied research on rice and 
organizes training in research methods. 

A recent expert group concluded that ‘‘the funda- 
mental need was for a technological revolution in 
rice production such as has already occurred in the 
developed wheat-producing areas so as to bring about 
a substantial rise in productivity.”6 This study has 
underlined the immense and sustained efforts over 
a wide field which would be required to achieve this. 
While there is little sign yet of a breakthrough, 
there can be no doubt that the wide-ranging pro- 
grams of national and international research have had 
an impact on rice problems, and research must con- 
tinue unabated. More emphasis must be placed on 
quickening the process by which this technical know- 
how is transmitted to the farmer. And ways must 
be found to secure the farmers’ own involvement 
and wholehearted participation in the development 
process. The strengthening of the link between the 
research scientist and the paddy farmer is an ap- 
propriate unifying theme for all the programs being 
arranged during the International Rice Year. 


"gag, Report of Joint Session of the Consultative Subconmittee 
on the Economic Aspects of Rice and the FAO Group on Grains to 
the Conunittee on Conmod ty Problems, Rome, 1964. 


ANNEX TABLES 


EXPLANATORY NOTE 


FAO index numbers of agricultural, fishery, and forest production and trade 


Production index numbers 


The indices of agricultural production have been 
calculated by applying regional weights, based on 
1952/53-1956/57 farm price relationships, to the 
production figures, which are adjusted to allow for 
quantities used for feed and seed. The indices for 
food products exclude coffee, tea, tobacco, inedible 
oilseeds, animal and vegetable fibers, and rubber. 

For fishery production, quantities are weighted by 
the average unit values of fishermen’s landings in 
1957-59. For forest production, roundwood produc- 
tion is weighted by 1952-56 prices. 

Under the split year notation, agricultural produc- 
tion statistics for the Northern Hemisphere pertain 
generally to the harvests of the spring, summer and 
autumn of the first year stated, but for the more 
southerly parts of this hemisphere they represent 
harvests continuing into the early months of the 
following year; for the Southern Hemisphere they 
relate to the crops generally harvested in the latter 
half of the first year stated and the first half of the 
following year. Statistics of fishery and forest pro- 
duction are on a calendar year basis. 

For agricultural production, the prewar averages 
generally refer to 1934/35-1938/39 or 1935/36-1939/40. 
Prewar data of fishery production refer to 1938. 


Trade index numbers 


In calculating the indices of the volume of exports 
and imports of agricultural products, the volume 
figures for individual products were formerly weighted 
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by average unit values in 1952-53. In the revised 
indices, 1957-59 unit values are applied to 1957 and 
subsequent years, and the two series linked at the 
1957-58 average. 

Average unit values in the revised indices for agri- 
cultural products are calculated on a regional basis, 
using quantity and value data covering a minimum 
of 75 percent of the region’s total trade in each 
product. The unit values for individual products 
are weighted by the average volume of trade in 
1957-59 (for 1957 and subsequent years) and 1952-53 
(for earlier years). 

As far as possible, the provisional indices for 
the trads in fishery and forest products are calculated 
in the sam? way as the revised indices for agricultural 
products. 


Regional coverage 


The coverage of most of the regional groupings is 
self-explanatory. It should be noted, however, that 
western Europe is defined as including Yugoslavia, 
and tha Near East as extending from Cyprus and 
Turkey in the northwest to Afghanistan in the east 
and including from the African continent Libya, 
Sudan, and the United Arab Republic. For China 
(Mainland), no estimates are included until more 
complete data are available. 

Indices of the trade of eastern Europe and the 
U.S.S.R. are so far available only for the period 
1955 to 1964. Because of difficulties concerning 
exchange rates and the pricing of barter transaction, 
the trade of these countries has been priced at the 
world average export unit values. 


ANNEX TABLE 1A. ~ TOTAL AGRICULTURAL PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES 


WESTERN EuROPE 


Northwestern Europe 


Austria... 02... 2. eee 
Belgium-Luxembourg 

Denmark ..........0... 
Finland ................ 
France ......... ce eee 
Germany, Fed. Rep. of . 
Ireland ...........0000. 


Norway ........-..400. 


Sweden .... 
Switzerland ............ 
United Kingdom ....... 


Southern Europe 


Italy oe. eee eee eee 
Portugal ... 


Spain ........ eee eee eee 


EASTERN EUROPE AND 


ULS.S.R. o... eee eee 


NortH AMERICA 


Canada 1... cece eee eee 
United States .......... 


OCEANIA «sees e eens 


Australia... .... ee eee 
New Zealand .......... 


Latin AMERICA ..... 


Central America 


Cuba .. 6... eee eee ee 


Mexico .. 


Panama 


South America ..... 


Argentina ...........05 
Brazil... 


Uruguay .............0. 


Venezuela .............. 


1952/53 


100 


100 


104 
101 


100 


89 


111 


104 
100 


103 


102 
104 
106 

95 
114 


94 


103 


104 


1953/54 


| 


1924/55 


96 


97 


79 
99 


98 


97 
100 


100 


100 


94 
100 
95 
103 
99 


100 


100 
99 
103 
98 
103 
101 
98 


1955/56 


100 


104 


105 


109 
105 
102 

99 
120 


104 


101 


99 
101 


103 


104 
103 


103 


106 


99 
102 
97 
111 
107 


103 


97 
108 
102 
100 
103 

97 
106 


| 


1956/57 


102 


102 


107 
100 
101 
100 
100 
102 
104 

98 
108 
101 

98 
106 


104 


112 
103 
102 
104 
104 


116 


103 


108 
103 


105 


105 
105 


107 


113 


111 
109 
105 
115 
104 


105 


107 
106 
99 
102 
99 
96 
103 


191 


1957/58 


106 


104 


112 
107 
111 
107 

99 
105 
113 
105 
101 

99 

99 
105 


112 


128 
101 
105 
109 
147 


118 


98 


92 
99 


102 


99 
109 


113 


122 


114 
115 
111 
128 
113 


111 


109 
115 
112 
109 
100 

99 
109 


1958/59 


108 


106 


116 
111 
110 
110 
102 
110 
104 
115 
101 

95 
108 
101 


114 


122 
116 

99 
110 
119 


129 


105 


98 
106 


117 


119 
115 


118 


130 


114 
119 
118 
140 
119 


115 


112 
125 
108 
111 
107 

86 
112 


i 
| 
| 
i 
i 
| 
i 


1959/60 


112 


107 


108 
103 
110 
112 
107 
107 
196 
117 

98 

98 
106 
110 


122 


125 
116 
101 
117 
161 


132 


108 


100 
109 


119 


119 
120 


122 


130 


116 
130 
117 
138 
123 


120 


105 
145 
110 
117 
113 

76 
115 


1960/61 


122 
113 
116 
127 
121 
121 
108 
118 
102 
100 
110 
118 


115 


117 
107 
102 
119 
143 


132 


109 


108 
110 


123 


123 
122 


121 


138 


130 
133 
117 
145 
118 


118 


100 
137 
114 
116 
116 

91 
131 


1964/62 


138 
116 
102 
121 
126 


135 


108 


1 
110 


126 


127 
125 


126 


136 


105 
141 
125 
151 
126 


124 


109 
147 
114 
117 
122 

93 
133 


1962/63 


139 


112 


114 
112 


132 


133 
129 


128 


139 


92 
163 
132 
160 
128 


126 


108 
146 
121 
121 
125 

99 
143 


1963/64 


134 


119 


126 
118 


138 


140 
133 


132 


145 


100 
171 
135 
165 
136 


129 


121 
143 
125 
125 
128 

94 
160 


1964/65 
(Prelim- 
inary) 


146 


117 


Annex Taste 1A. ~ TOTAL AGRICULTURAL PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES (concluded) 


1964/65 
1952/53 | 1953/54 | 1954/55 | 1955/56 | 1956/57 | 1957/58 | 1958/59 | 1959/60 | 1960/61 | 1961/62 | 1962/63 | 1963/64 | (Prelim- 
inary) 
_. - ee ee LD ee J. nn en 
Seen eee eee . Indices, average 1952/53-1956{57 = LOD coc ee 
Far Easrt .......0e 4 98 100 104 108 107 112 116 120 124 126 129 133 
Burma... cee cee eee eee 102 98 96 97 107 93 107 114 113 113 125 | 425 131 
Ceylon oo... eee ee eee 95 | 95 102 108 101 105 109 411 417 123 126 131 137 
China (Taiwan) ......... 88 94 401 104 112 119 125 123 130 132 138 137 156 
a 89 100 101 103 107, | 106 411 415 120 123 122 126 130 
Indonesia 92 101 | 105 104 102 104 107 109 109 108 113 103 112 
Japan 97 86 95 113 110 113 118 417 119 | = 120 129 127 132 
Korea, Rep. of ......... 71 98 112 | 114 106 117 121 122 4121 132 119 120 154 
Malaysia: Malaya ........ 95 94 99 | 105 108 108 110 119 126 132 138 143 154 
Pakistan ..... cc ccce ee ee 100 98 | 102 | 97 103; 102 | 102 109 113 | 15 5 115 130 129 
i i H j | 
Philippines .........0005 93 98 99 | 101 109 1438144 F115 | 122 | 125 | 129 134 133 
Thailand vic sceccc se se ee 89 105 86 i 105 415 | 94 | 108 112 131; 140 | 146 | 160 ; 158 
i 
1 
| | | 
| | | 
NEAR EAST ......... 94 99 97 | 101 109 112 118 421. | 123 123 | 9 132 135 139 
Han ccc ccc eee cea 90 | 96 99 104 411 118 122 124 | 119 134 133 139 124 
Lt 84 | 104 118 389 105 | = 122 106 97 | 101 | 109 120 99 105 
Isragl oc. c cece cee eee a 93 97 107 121 131 148 168 165 189 219 225 255 
Syria wo. cece _ 87 98 115 80 120 | 137 98 104 100 417 161 152 164 
Turkey 100 ; 108 |} 86 99 | 107 | 108 124 126 | 130 123 129 143 142 
1 
United Arab Republic ... 96 | 92 | 101 103 108 415 117 121 127 111 | 136 136 144 
| | 
AERICA occ cece 94 98 101 102 106 | 106 110 114 122 118 125 129 132 
Northwest Africa ... 91°} == 103 107 94 105 93 108 102 108 83 102 110 107 
Algeria oo... .. ccc cea 4 100 106 96 106 98 93 100 102 | 84 95 99 cs) 
Morocco wc. cece cere eee 294 2103 2410 296 | 2 100 3 82 117 101 108 84 116 120 119 
Tunisia oo... cece eee 94 109 103 | 81 112 101 134 109 126 78 1 119 132 
| ! 
South of Sahara*... 94 97 100 103 106 108 111 117 124 125 130 133 136 
Ethiopia ........c00e0es 94 99 100 102 105 105 105 118 122 130 132 133 135 
South Africa 89 98 100 103 110 108 411 116 125 134 135 128 134 
WORLD! 22... ee 94 98 98 102 107 107 114 417 119 421 125 128 131 
I | 


Nore: Country indices are calculated by rao on a uniform basis. They may differ from national indices produced by the countries them- 
selves. because of differences in concepts of production, coverage, weights, and methods of caiculation. They are not yet ayail- 
able for . 


fone luding China (Mainland). - * Former French zone only. — ? Derived by subtraction of subtotal for northwest Africa from 
regional total. 
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ANNEX TABLE 1B. — PER CAPUT AGRICULTURAL PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES 


WESTERN Europe 


Northwestern Europe 


AUSEFIR Looe cece eee 
Belgium-Luxembourg 

Denmark .............. 
Finland oo... cece ee eee 
France oo... cece ee eee 


Germany, Fed. Rep. of . 
Ireland ............008- 


Norway ..........0206. 
Sweden ... 6... eee eee eee 
Switzerland ............ 


Lb 
Porcugal ............006 
Spain ..ccccse cece cece 


Yugoslavia ..........0.. 


EASTERN EUROPE AND 
U.GS.S.R. oo... eee 


NortrH AMERICA 


Canada 


United States 


OCEANIA 


Australia 


New Zoaland .......... 


LATIN AMERICA ..... 


Central America 


South America 


Argentina 
Brazil... cc eee ee eee 


Peru 
Uruguay ........... eee 
Venazucla ...........0.. 


1952/53 


94 


104 


92 


103 


117 
102 


102 


101 
101 


100 


4 


103 
99 
105 
89 
96 


101 


104 

99 
106 
103 
103 
103 
101 


1953/54 


96 


101 


106 
100 


99 


100 
97 


98 


95 


99 
400 
107 

92 
102 


99 


98 
98 
97 
103 
101 
111 
103 


1954/55 


104 
102 


96 


97 


79 
99 


98 


97 
100 


100 


100 


94 
100 
95 
103 
99 


100 


100 
99 
103 
98 
103 
101 
98 


1955/56 


102 
107 


102 


104 


108 
104 
101 

98 
418 


103 


99 


96 
100 


101 


102 
101 


101 


104 


97 
99 
94 
108 
104 


100 


96 
105 
99 
98 
100 
95 
102 


| 


| 

1950/87 | 1957/58 
| 
| 


| 


1958/59 


1959/60 


1960/61 


101 


100 


107 
99 
100 
98 
98 
100 
105 
95 
106 
100 
95 
405 


102 


110 
102 
101 
102 
402 


113 


100 


102 
99 


100 


100 
1014 


101 


107 


106 
103 
99 
108 
99 


100 


103 
100 
94 
98 
93 
cal 
96 


104 


101 


411 
105 
109 
104 
96 
101 
115 
101 
98 
97 
95 
104 


109 


125 

99 
104 
106 
143 


113 


93 


B4 
94 


95 


93 
102 


404 


112 


107 
105 
101 
Vi7 
105 


103 


103 
106 
104 
102 
92 
a4 
7 


| 
| 
i 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 


105 


102 


114 
108 
108 
106 

98 
105 
106 
109 

98 

93 
102 
100 


111 


118 
114 

98 
107 
114 


122 


98 


87 
99 


107 


109 
106 


106 


117 


105 
106 
105 
425 
107 


104 


104 
111 
98 
101 
95 
77 
96 


108 


103 


107 
100 
106 
107 
102 
101 
99 
109 
94 
95 
99 
107 


117 


119 
112 

98 
112 
153 


123 


98 


88 
100 


106 


106 
108 


107 


113 


105 
113 
101 
119 
108 


4106 


96 
125 
97 
105 
98 
67 
96 


i 
| 
| 
} 
' 
i 
: 


120 
109 
112 
120 
114 
113 
112 
109 

97 

96 
100 
114 


410 


111 
104 

99 
113 
134 


121 


98 


92 
99 


107 


108 
108 


104 


17 


115 
112 
98 
124 
99 


101 


90 
115 
98 
101 
97 
78 
105 


Indices, average 1952]53-1956]57 == 100 


1961/62 


130 
112 


114 
118 


123 


96 


76 


98 


107 


109 
108 


105 


1962/63 


126 
112 
117 
110 
115 
111 
123 
112 

94 

95 

95 
125 


116 


129 
110 
108 
121 
129 


124 


97 


94 
98 


111 


112 
108 


103 


110 


78 
128 
404 
126 
100 


102 


94 
115 
100 
101 

99 

80 
108 


1963/64 


127 
114 
108 
124 
116 
114 
125 
109 

99 

92 

90 
125 


121 


139 
107 
111 
136 
138 


119 


102 


103 
102 


113 


116 
109 


103 


112 


84 
130 
103 
125 
104 


102 


104 
109 
100 
102 

98 

73 
116 


1964/65 
{Prelim- 
inary) 


133 
120 
114 
120 
116 
112 
126 
120 

93 
100 

90 
129 


121 


145 
111 
106 
122 
146 


128 


99 


94 
99 


114 


117 
107 


103 


120 


98 
127 
102 
134 
104 


99 


104 
101 
96 
106 
95 
77 
122 
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ANNEX TABLE IB. ~ Per CAPUT AGRICULTURAL PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES (concluded) 


\ 
| | | i 1964/65 
1952/53 | 1953/54 | 1954/55 | 1958/56 | 1956/57 | 1957/58 | 1958/59 | 1959/60 | 1960/61 | 1961/62 | 1962/63 | 1963/64 | (Prelim- 
inary) 
Lee eect cence eee teen tee ences .. Indices, average 1952/53-1956[57 = 100 6... ccc cece cette eens 
Far East? ......... 95 i 100 | 100 | 102 | 103 101 | 103 : 105 | 106 107 106 106 107 
| 
| 
Burma ........2...0005 107 100 96 | 95 102 87 | 98 102 99 97 105 103 105 
i 
Ceylon wo... cece eee eee 100 97 102 | 105 96 98 99 98 100 103 103 105 106 
China (Taiwan) ......... 95 98 101 101 105 108 110 104 106 104 0° 105 | 101 112 
India ......... 0. eee 93 102 101 | 102 103 100 103 104 106 106 | 103 103 — 104 
Indonesia .............. 96 103 105 99 98 98 98 98 96 93 95 84 90 
Japan cic cc cs ces cece eee 99 87 95 112 107 110 113 111 112 113 119 116 120 
Korea, Rep. of ......... 76 101 112 =| 111 101 | 108 | 109 107 103 109 96 93 114 
Malaysia: Malaya ........ 100 96 99 103 102 99 | 98 103 105 | 107 108 108 111 
Pakistan ............... 104 100 102 95 99 96 | 94 98 99 100 97 «| 107 104 
Philippines ............. 99 101 99 | 98 103 104 | 101 99 102 101 | 101 102 | 97 
Thailand ............00. 95 108 86 | 102 | 108 86 96 97 110 W14 116 i 123 | 118 
| ] i 
i i £ 
i | i 
| | | | 
NEAR EAST .......-. 99 102 | 97 «| 98 | 104 i 104 108 108 106 4104 108 108 i 108 
| | | | | 
94 99 | 99 | 102 | 106 ; 110 112 113 105 15) 1410 | 142 | 97 
i i 
rr 86 106 | 118 | = 87 | 102 117 101 90 93 100 109 88 4 
Israel oo. eee 87 97 | 99 105 112 116 127 140 134 148 164 162 176 
Syria co. cece eee eee 94 102 115 | 77 112 | 123 85 84 79 88 | 117 107 110 
Turkey oo... ... ee eee eee 105 111 | 86 | 97 I 101 99 111 110 110 101 103 111 107 
United Arab Republic... 101 94 | 101 i 101 | 103 107 107 108 | 111 | 94 W120 | 110 112 
i i \ | | 
| | | | 
| | 
‘ | i 
AFRICA cece eee eee 98 100 101 | 99 101 | 98 | 100 | 101 | 105 | 100 | 103 104 | 104 
i 
| 
Northwest Africa ... 96 405 107 1 100 | a6 | 92 85 87 | 65 | 78 82 78 
Algeria .. 96 103 106 94 101 90 84 87 86 69 77 77 69 
Morocco 296 = 106 2410 293 295 276 91 77 80 60 81 82 79 
Tunisia ..... e000... 98 111 103 79 109 97 126 101 114 69 79 101 110 
South of Sahara® ... 99 99 100 101 101 101 102 104 108 106 108 108 108, 
{ 
i 
Ethiopia ............... 97 | 101 100 | 104 101 100 99 109 111 116 115 114 114 
South Africa ........... 94 101 100 100 105 100 101 103 107 113 112 103 103 
WORLD? oo... eee eee 98 100 99 101 | 103 101 105 106 107 105 107 107 | 108 
| 


Nore: See explanatory note to Annex Table 1A. 
tot : Excluding China (Mainland). -* Former French zone only. ~ * Derived by subtraction of subtotal for northwest Africa from regional 
otal, 
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ANNEX TaBLE 2A. — TOTAL FOOD PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES 


WESTERN EUROPE 


Northwestern Europe 


AUSUPIA 2 ee ese cee eee ee 
Belgium-Luxembourg 

Denmark ..........000e 
Finland 


France 
Germany, Fed. Rep. of . 
Ireland oo. . cece ee eee eee 
Netherlands ............ 
Norway sess eccce ee eeee 
Sweden oo... cece ceca 
Switzerland .........0.- 
United Kingdom ....... 


Southern Europe.... 


Greece 


Italy 
Portugal 2.0... 0... eee ee 


SPAIN oc cece eee eee ee eee 


Yugoslavia 


EASTERN EUROPE AND 
ULS.S.R. week eee eee 


NortH AMERICA 


Canada ce. cesses ce eees 


Unired Staces .....- dees 


OCEANIA oe cece eee 


Australia... cere ee ee eee 
New Zealand .......+-- 


LATIN AMERICA ..--- 


Central America 


Cuba cece cee ee cece eee 
Guatemala ....--ee ee eee 


Honduras ...... eee eee ee 


South America ..... 


Argentina -.........e ee 
Brazil... ccc eee ee ee ee 
Chile .. 
Colombia ......e cece eee 
Peru occ cece eee ee eee 
Uruguay ..... 6... ee eee 
Venezuela ..........006. 


ri 


i 


i 
i 
1952/53 | 1953/54 | 1954/55 | 1955/56 
94 | 101 101 101 
i 
96 | 101 | 102 | 99 
i i 
i i 
9 102 | 96 103 
94 96 | 104 107 
100, 101 101 97 
98 105 100 97 
93 | 101 106 | 99 
95 | 101 | 9101 | 100 
95 | 97 105 | 99 
99 | 99 | 4101 103 
97 | 99 99 96 
104 104 101 90 
104 100 103 99 
97 98 100 | 100 
90 | 103 98 | 105 
82 105 | 99 104 
92 104 96 105 
t 
87 106 104 | 102 
100 9% 102 98 
70 115 1 119 
90 95 96 104 
99 98 97 101 
112 105 78 99 
98 97 99 102 
99 99 98 103 
98 100 99 104 
98 96 100 103 
94 96 100 102 
1 94 99 103 
100 97 94 98 
97 98 100 99 
102 105 94 95 
85 1 103 106 
1 98 98 108 
94 96 100 102 
99 95 100 99 
88 96 101 103 
101 95 103 102 
98 98 97 104 
99 100 103 | 102 
94 109 101 99 
92 96 99 108 


| 
\ 


i : | | 
H | ' 1964/65 
1956/57 1957/58 i 1958/59 | 1959/60 | 1960/61 1961/62 | 1962/63 | 1963/64 i (Prelim. 
} i i tnary) 
——— as _ an ae 
Indices, average 1952[53-1956157 = 100 0... cc ccc ccc ccc cece ence neces 
102 106 109 112 118 117 124 127 129 
402 106 406 108 118 114 124 126 128 
108 | 112 i 116 109 123 127 130 131 | 139 
100 108 112 105 114 112 118 1214 128 
101 | 1 110 110 116 121 123 115 122 
100 107 110 112 127 426 119 135 131 
100 99 102 107 121 116 127 129 131 
102 105 110 107 121 110 123 127 126 
104 113 103 96 108 122 119 121 123 
98 106 117 119 119 119 125 123 137 
108 101 101 97 102 104 100 106 100 
101 99 95 98 100 104 100 98 106 
97 99 108 106 110 110 110 107 111 
106 105 101 110 118 123 131 133 138 
104 106 115 122 116 125 124 130 131 
111 125 121 126 118 137 133 141 155 
103 102 117 117 108 118 117: 114 120 
102 105 99 101 102 102 113 117 112 
103 109 | 110 117 118 119 127 146 133 
105 | 147 120 164 146 129 143 154 164 
116 119 130 133 134 138 141 135 148 
104 101 109 110 111 110 113 121 119 
106 1 96 100 106 90 114 126 118 
104 102 111 111 112 113 113 120 119 
100 99 117 115 122 124 134 139 145 
99 95 120 114 124 127 138 143 149 
103 109 113 115 117 122 123 130 128 
109 112 117 117 118 121 124 130 137 
113 121 130 133 140 137 136 144 164 
| 
111 113 115 116 131 105 91 101 120 
106 107 110 114 117 123 129 132 133 
105 107 114 115 116 123 126 126 129 
115 128 142 146 149 159 163 172 190 
106 114 119 123 117 - 125 127 136 140 
108 110 113 113 113 118 121 127 131 
107 108 113 104 99 108 107 122 123 
112 114 122 127 131 135 140 141 148 
99 413 108 109 114 114 122 126 125 
103 103 105 108 108 108 114 119 129 
97 100 106 113 112 118 118 120 120 
97 100 82 75 90 91 100 91 103 
105 110 111 117 133 136 148 167 182 
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ANNEX TABLE 2A. — TOTAL FOOD PRODUCTION! COUNTRY, SUBREGIONAL AND REGIONAL INDICES (concluded) 


1964/65 

1952/53 | 1953/54 | 1954/55 | 1955/86 | 4956/57 | 1957/58 | 1958/59 | 1959/60 | 1960/61 | 1961/62 | 1962/63 | 1963/64 (Prelim. 
tnary, 

eee we tee e eee eee eet anteeeenes Indices, average 1952]53-T9S6|5S7 = 100 coc ccc ccc ce ee ee teen eens 
Far EAST! ....+..05 ca 98 100 104 | 108 106 412 1 118 422 124 126 130 134 
Burma oe... eee eee eee ee 102 98 9% 97 | 107 93 109 415 114 415 127 127 133 
Ceylon ........e. eee 98 90 402 412 97 101 105 113 117 126 128 136 447 
China (Taiwan) ......... 88 95 101 104 | 4112 118 125 423 130 134 137 136 156 
India wo... ee ee eee eee ee 89 400 401 103 | 106 105 110 417 121 123 121 125 129 
Indonesia ..........0005 89 102 405 101 | 103 104 409 411 113 409 115 105 114 
Japan co.cc ceeee cece eens 97 85 94 113 4110 113 118 118 120 121 131 128 133 
Korea, Rep. of ......04- 70 99 112 114 | 106 419 124 125 124 135 124 123 157 
Malaysia: Malaya ........ 90 90 101 103 | 146 112 110 127 143 154 167 169 180 
Pakistan .......eeeee eee 98 101 103 95 | 403 402 402 109 114 415 114 131 131 
Philippines ............. 94 98 99 101 | 108 113 113 113 120 122 127 132 130 

iy 
Thailand ......... cee eee 89 107 B4 405 415 "1 405 408 425 132 443 156 152 
93 400 97 100 109 113 118 120 121 4122 130 133 134 
“ 96 98 104 | 111 419 122 124 415 430 | 134 135 4120 
a4 106 419 87 | = 105 121 106 95 100 109 421 97 404 
82 93 97 107 121 129 146 164 157 179 208 219 246 
92 106 116 67 118 134 86 90 84 104 151 139 14 
100 110 85 99 107 109 126 126 134 123 130 144 136 
85 93 403 106 143 415 | 114 119 425 116 138 140 144 
i i | 
1 
AFRICA cee cee e eee 94 98 101 101 | 106 104 109 412 119 116 4122 125 127 
Northwest Africa ... 1 102 407 93 107 93 109 102 409 84 104 111 108 
Algeria ccc. .eeeceeeeee cor 99 106 96 109 98 95 101 103 86 98 101 92 
Morocco ....... eee ee eee 290 2403 2410 295 2404 2 92 118 401 409 84 117 122 120 
Tunisia ......... eee eee 95 409 103 79 113 401 135 109 127 78 1 120 133 
South of Sahara* .. 95 97 100 102 105 107 108 114 121 123 127 128 132 
Ethiopia ee... eee eee eee 94 100 100 102 104 104 104 117 121 125 127 128 130 
South Africa ........005 88 99 400 103 411 108 114 118 129 138 14 134 136 
WORLD? ........40- 94 98 99 402 107 408 114 417 120 121 425 128 132 
1 


Nore: See explanatory note to Annex Table 1A. 


: ' Excluding China (Mainland). ~- * Former French zone only. ~ ? Derived by subtraction of subtotal for northwest Africa from regional 
fotal. 
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ANNEX TABLE 2B. - PER CAPUT FOOD PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES 


WESTERN EvroprE 


Northwestern Europe 


Austria ..........20000- 
Belgium-Luxembourg 

Denmark 
Finland 
France oo. eee ee eee eee eee 
Germany, Fed. Rep. of . 
Ireland 


Norway 


Greece ................ 
Italy... 2. eee 
Portugal 


Spain .............0008- 


OCEANIA 


Australia ..........2.02. 
New Zealand 


Latin AMERICA ..... 


Central America .... 


Cuba 2.0... eee eee 
Honduras ............0- 


Mexico .........0..0 08. 


Panama .......... eee eee 


Colombia .. 


Peru oo... ee eee eee eee 


Uruguay ............08. 
Venezuela .........260- . 


1956/57 | 1957/58 | 1958/59 | 1959/60 | 1960/31 | 1961/52 | 1962/63 


| 


112 


112 


121 
110 
112 
420 
114 
113 
412 
110 

97 

96 
400 
115 


111 


112 
404 

99 
112 
138 


123 


100 


eh 
101 


106 


108 
103 


401 


118 


115 
98 
97 

124 
99 


97 


89 
110 
98 
95 
94 
77 
108 


1952/53 | 1953/54 | 1954/55 | 1955/56 
Lecce eee e eee eee eens Iudices, average 1952153-1956|57 == 100 
95 | 102 101 | 100 101 104 4105 108 
‘ 
| | 
97 | 101 103 | 99 100 403 | = 103 103 
4 | 103 96 | 103 | 107 412 448 407 | 
9 | OF 104 | 106 | = 99 | 106 109 | 102 | 
101 | 102 101 96 | 100 109 108 | 106 
100 106 100 96) 98 104 | 106; 107 | 
95 | 102 106 98 98 96 98 | 102 
97 102 102 99 100 401 | 4105 101 
94 97 | 105 99 4105 116 106 99 
102 10 401 102 95 102 411 111 
99 100 99 96 106 98 98 93 
4105 104 101 89 100 7 | (98 95 
103 102 103 98 95 | 95 102 99 
97 99 100 99 405 104 100 407 
t 
92 104 98 104 102 104 112 118 
83 106 99 403 4109 122 417 424 
93 104 96 104 102 100 118 413 
a7 106 104 101 101 104 98 98 
102 97 102 97 | 102 406 107 112 
2 417 Tl 118 102 143 415 156 
| 
ef 
i ' 
93 96 96 | 103 412 114 123 | 124 
\ 
103 100 97 99 101 96 101 100 
118 107 78 96 100 83 86 87 
101 99 400 100 100 97 103 102 
i { \ i 
| \ 
| 
104 102 98 101 95 92 106 102 
102 103 99 102 94 89 410 103 
103 98 100 101 99 102 104 | 103 | 
| 
| | | 
99 98 100 99 | 103 103 105 102 | 
t 
9% | 87 100 100 107 411 116 116 
104 100 | 94 96 107 107 106 4105 
103 101 | 100 96 100 98 % | 98 
108 108 94 92 99 98 ior | 99 | 
90 94 103 403 4109 417 126 126 
96 100 98 105 101 106 107 107 
| | 
99 98 10099 102 for | 102 | 99 
ee ee ee ee 
402 | 97: | 100 7 | 104 | 102 | 105 | 95 
95 | 99 | toh | = 100 | 105 105, 08 | 110 | 
106 98 | 403 99 | 94 | 104 98 | 96 | 
402 400 | 97 | 104 99 96 | 96 | 97 
104 | 103 103 | 99 | 9H mM | 9h | 98 
100 112 101 9% | (Ot 9) 7 | 66 
4100 100 99 103 | (7 88 
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| 1963/54 


1964/65 
(Prelim- 
inary) 


124 


97 


75 
100 


106 


109 
4105 


101 


112 


91 
400 
100 
129 
101 


98 


96 
110 
9 
93 
97 
76 
107 


126 


99 


94 
99 


412 


116 
103 


100 


108 


77 
101 
99 
428 
400 


98 


93 
117 
400 

96 

94 

80 
112 


119 


103 


103 
104 


113 


118 
107 


102 


111 


84 
100 
96 
131 
104 


100 


405 
108 
101 
98 
92 
71 
122 


129 


128 


ANNEX TABLE 2B. ~ PER CAPUT FOOD PRODUCTION: COUNTRY, SUBREGIONAL AND REGIONAL INDICES (concluded) 


1} 
| 1964/85 
1952/53 | 1953/54 | 1954/55 | 1955/56 | 1958/57 | 1957/58 | 1958/59 | 1959/60 | 1960/51 | 1961/52 | 1962/63 | 1963/64 | (Prolim- 
inary) 
eee eee . Indices, average 1952/53-1956[87 = LOD oo. cnn nee 
Far East! ......0.. 94 100 | 100 102 104 100 103 106 108 107 106 107 108 
Burma 106 100 96 95 103 87 100 103 400 99 107 104 107 
Ceylon 103 93 102 | 109 | 92 93 95 99 101 105 105 108 114 
China (Taiwan) 95 99 101 100 105 107 109 103 105 103 105 100 111 
India oo... eee 93 103 101 102 102 | 99 | 102 105 107 106 102 103 104 
Indonesia oo... 2... 93/194 | 105 99 99 98 | 1009 9 93 97 | 86 92 
i 100 eT 9h 112 | 107) 109 | 413 | 14211814 121 417 120 
Korea, Rep. of ......... 7a | 402 5 112 | 111 101 110 | 112 109 | = 106 112 97 | 96 419 
Malaysia: Malaya ........ 96 92 102 | 101 110 103 | 98 109 120 124 130) 129 134 
Pakistan ..........00204 102 103 103 93 99 _ 96 94 98 101 99 96 | 108 106 
Pailippines .. . 100 101 99 98 102 103 100 97 100 99 99 100 95 
Thailand . 2.0.2... 20.00. 95 110 BA 102 108 33 94 93 105 107 113 120 114 
| | 
NEAR EAST .........- 97 103 97 98 104 105 | 107 107 105 103 107 107 104 
i 
fran... 95 99 98 102 106 111 112 113 102 112 109 109 94 
Iraq 86 107 119 86 102 117 101 | 89 92 99 109 85 90 
Isragh eee eee 88 98 99 104 112 115 125 137 127 140 155 157 169 
Syria oo. e eee eae 99 110 116 65 109 120 74 75 66 78 110 98 96 
Turkey 106 113 85 96 101 100 112 110 i 101 103 111 103 
United Arab Republic... 90 95 | 103 104 108 108 104 | 106 108 98 114 113 113 
ot | I t 
i 1 i 
“oe | | 
| i | 
| | | 
AFRICA ......0--5-- 99 | 101 | tot 98 1o1 | 97 99 99} 103 | 98 so. | ton 100 
i I 
| | | 
ae i i 
Northwest Africa ... 96 | 105 | 107 | A 101 | 86 93 85 88 66 80 33 79 
i 1 
i | 1 
Algeria 9% 101 106 93; 103 91 | 35 88 87 71 78 79 70 
Morocco *95 | #107, #110 | #93 | #95 , P75 | 92 77 | 80 | 60 a | 83 80 
Tunisia see 99 | 11 | 102 | 73 | 110 | 97 128 | 101 15 | 69 79 | 102 | 111 
i : Hl | i i i : i 
| | 
South of Sahara’... 99 100 | 100 | 100 101 | 100 | 99 | 102 | 106 | 4105 105 104 105 
i | i 
i { ) 
Ethiopia ............... 97 | 101, | = 100 160, = 101 | 99 | 98 108 110 | 112 114 110 110 
South Afsicea ... 2.2.2... 93 | 102 | 100 100 | 105 | 100 101 104 111 | 117 116 106 107 
H t 
| | 
i | | | 
WorLD! . 0... ...000. 98 | 100 99 | 100 | = 103 | 102 | 106 107 | 107 | 106 107 108 109 
: j i i i 


Norte: See explanatory note to Annex Table 1A. 


total, Excluding China (Mainland). — ? Former French zone only. — * Derived by subtraction of subtotal for northwest Africa from regional 
al, 
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ANNEX TABLE 3A. — WoRLD! PRODUCTION OF MAJOR AGRICULTURAL COMMODITIES 


| 
i 65/4 
: verge ages | Avessge | Average | agsaysa | 1959/69 | 1960/61 | 1961/62 | 1962/63 | 1963/64 | 1964/65 { Prelim: 
nen os es ee ee 
See ne ee cee cent te eee nent eben eee eeee Million metric tons 0.0 cee cent tenet e ee neees 
Wheat v.ececseseseeees 144.78 |} 155.49 | 188.06 | 223.10 | 226.62 (3219.37 | 220.40 | 210.53 | 236.60 | 217.23 | 250.58 | 237.96 
Barley ......sceeeeeeees 44.07 | 46.69 | 62.03 | 73.31 69.65 | 67.77 | 76.67 | 69.07 | 83.38 | 86.16 | 93.07 | 87.48 
Oats ceccececeeeeeeeees 64.10 | 60.51 59.25 | 54.11 60.87 | 54.82 | 57.20 | 49.07 | 48.60 | 46.00 | 42.96 | 45.15 
Maize oo. .cccceeeeeeeees 106.44 | 125.29 | 142.80 | 188.28 | 168.55 | 183.87 | 196.9% | 195.52 | 196.53 | 201.42 | 202.92 | 210.32 
Rico (milled equivalend?} 65.68 | 71.79 | 83.83 | 100.16 | 92.34 | 97.89 | 103.01 | 103.64 | 103.94 | 111.30 | 112.90 | 105.32 
Sugar (centrifugal) ..... 24.90 | 31.90 | 39.96 | 50.18 48.79 | 48.54 | 53.68 | 50.60 | 49.29 | 53.43 | 64.44 60.21 
i : | 
Apples? oc. .ceceeeeees 6.80 9.45 | 10.42 | 14.30 | 45.60 | 12.93 | 15.49 | 43.21 | 1486 | 16.09 | 16.40 | 15.09 
Citrus fruit .eceeeeee eee 414.10 | 15.47 | 18.410 | 24.31 20.32 | 20.53 | 20.98 | 23.05 | 21.70 | 22.73 | 24.43 | 25.38 
a.10 | 14.02 | 15.76 | 419.22 | 17.44 | 18.68 | 19.55 | 19.97 | 20.45 | 22.22 | 23.86 | 24.46 
Olive Oil ececeeeeeeeees 0.94 1.00 | 4.12 | 1,25 1.12 1.24 1.41 1.47 0.99 1.94 0.98 1.30 
Soybeans ..e.ceeseeeeeee 2.32 8.69 | 12.11 4.52 | 17.68 | 16.50 | 17.47 | 20.75 | 20.53 | 21.22 | 24.32 | 24.63 
Groundnuts ....seeeeee 6.41 7.49 9.58 | 41.81 41.52 | 10.75 | 414.68 | 12.21 12.89 | 13.40 | 14.39 | 13.74 
Cottonseed ..eeeeeeee es 11.38 | 12.33 | 14.69 | 16.22 | 14.73 45.57 | 16.37 | 16.63 ) 17.83 | 18.61 | 18.87 | 18.76 
Copta .eccceceeeeeenens 2.27 2.64 3.17 3.410 | 2.93 2.73 3.35 3.38 3.10 3.32 | 3.35 3.38 
Total vegetable oils and 
oilseeds (of! equivalent).., 10.40 | 12.93 | 15.64 18.36 | 17.66 | 16.93 | 18.32 | 19.58 | 19.33 | 20.39 | 20.89 | 21.65 
Colfer .ecececeeeeeeeees 2.41 2.14 2.53 4.10 3.46 4.62 3.94 4.35 4 3.92 3.17 4.66 
Cocoa .ecceeeeeeeeeeees 0.74 0.76 0.82 1.08 0.90 1.04 1.16 1.13 1.17 1.22 1.53 1.26 
Tea cececceecececueeees 0.47 0.58 0.71 0.84 0.79 0.81 0.83 0.89 | 0.90 0.92 0.96 0.98 
Wine .ecceceeeeseeeues 20.26 | 18.95 | 21.55 | 24.75 | 23.9% | 24.57 | 24.41 2.40 | 28.45 | 25.49 | 28.10 | 28.09 
Tobacco .eseeeceeeeeeee 2.29 2.73 315 | 3.26 | 3.12 3.28 3.24 |. 3.45 3.49 3.84 4.06 3.73 
H i H | 
5.99 6.77 8.00 8.81 7.92 8.52 | 8.92 8.97 9.70 | 10.12 | 10,30 | 10.30 
2.15 2.14 2.09 2.60 2.59 2.25 | 2414 3.26 2.77 2.93 2.80 2.76 
0.25 0.32 0.46 0.59 0.54 0.58 | 0.61 | 0.60 | 0.63 0.66 | 0.70 0.68 
1.61 1.79 2.11 2.45 2.34 2.47 | 2.46 2.50 | 2.49 2.56 2.54 2.49 
Rubber .ecesseceeeseees 1.00 1.74 1.88 2.07 1.97 2.07 2.02 2.12 216 | 241 | 2.27 2.29 
{ if \ i t 
Mille (total) .eceseeeees 221.00 | 261.43 | 301.62 | 344.37 | 331.51 | 338.04 | 346.04 | 351.15 | 355.11 | 354.7% | 358.80 | 371.96 
Meat ® 32.25 | 40.64 | 50.35 | 59.24 | 55.57 57.56 | 58.41 61.17 | 63.51 65.34 | 65.10 | 66.57 
Eggs 6.32 3.70 10.57 | 12.52 | 11.68 | 12.15 | 12.47 | 13.03 | 13.26 | 13.29 | 13.76 | 14.24 
| 


1 Excluding China (Mainland). ~ * Paddy converted at 65 percent. — * Excluding U.S.S.R. as well as China (Mainland). — ¢ Including 
allied fibers. - * Beef and veal, mutton and lamb, pork, poultry meat. 
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ANNEX TABLE 3B. ~ REGIONAL PRODUCTION OF MAJOR AGRICULTURAL COMMODITIES 


WESTERN EUROPE 


Sugar (centrifugal) ....... 0. .0ae 
Potatoes 20.6... eee cece cece eee 


Citrus fruit .......-... be eeenee 
Olive of]... 6... cece cee ce ee eee 
Rapeseed oo... cece cee eee eee 


Total vegetable oils and oilseeds 
(oil equivalent)... 6.0.0... eee 


WING oo cece cee cece e eee 
Tobacco 
Cotton (lint) ............. 2 eee 
Milk (total) .................00. 
Meat t oo... cece cece eee eee 


EASTERN Europe 
Wheat 0... ccc cc eee ee ce ee ee ene 


Sugar beet ...... eee eee eee 
Potatoes 2.6... Lee eee eee 
Meat (total}?3 2.2.0... be eeeeee 
Milk (total) 
Eggs 4 oo. c ec cc cece eee ee eee 


ULS.S.R. 
Wheat 2.0.0.0... cece eee cee eee 


Cotton, raw oo... eee eee eee eee 
Flax fiber .... 0.0.0.0... eee eee 
Sugar beet .... ee eee eee 
Total oilseeds ...........0..006. 
Sunflowerseed 2.0.0... 0... 0e eee 


Meat, total*?? oo... 0... 
Wool (greasy) 


Eggs! occ cee ee cece cee e tees 


Sorghum 
Rice (milled equivalent) *........ 
Sugar (cencrifugal) .............. 


Prowar 


Average 


531.8 
#21.0 
42.41 
16.8 
84.4 
5.41 
92.5 
62.2 
60.4 
649.9 
63.2 
62.6 
675.9 
833.6 
64.7 
60.2 
42.62 


26.65 
6.26 
18.99 
53.20 
4.24 
0.62 
2.76 


| 


Average 
4948-52 
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1959/60 | 1960/61 | 1961/62 | 1962/63 
Million metric tons .. 0.0.0... cee 
| 
42.66 | 39.62 | 37.60) 47.83 
20.35 | 22.14 | 22.59 | 25.96 
42.57 | 43.29 | 12.92 | 12.53 
TAT 7.04 5.42 6.04 
44.32 | 44.83 | 13.13 | 12.38 
7.32 9.93 7.80 | 7.34 
72.75 | 79.97} 73.03 | 73.70 
5.65 8.17 6.27 7.45 
3.28 3.27 4.07 | 3.25 
4.07 4.40 4.20 | 0.80 
0.45 0.27 0.37 0.52 
4.34) 4.32) 1.48 | 1648 
16.66 | 16.62) 14.20) 19.89 
0.32 0.26 0.20 0.26 
0.14 0.14 0.20 | 0.21 
97.33 | 102.96 105.68 407.21 
42.89 13.69 | 14.45 45.25 
3.25 | 3.32 3.45 | 3.58 
| 
44.0 | 12.9 | 43.6 | 13.9 
14.9 4.4 | 11.3 97 
5:7 | 6.3 | 5.9 | 6.4 
5.2 | 5.5 | 54 | 54 
41.5 | 14.3 | 40.5 | 10.4 
23.2 33.9 | 29.8 | 26.8 
60.2 | 63.9 | 63.9 | 64.0 
4.2 Lo 45 | 4.5 
27.9 | 28.4 | 28.8 | 28.1 
15.4 | 16.8 | 18.0 | 17.3 
boy 
| | 
694 | 643 66.5 | 70.8 
16.9 | 464 | 16.7 | 47.0 
10.2 | 16.0 43.3 | 19.5 
43.5 | 42.0 8.9 5.7 
1.30) 3.2 2.9 | 2.8 
12.0 | 18.7 | 24.3 23.5 
ato) UT 4.0 | 7.6 
47 43 | 45 | 4.3 
O04 | 04 | 04 0-4 
43.9 | 57.7 50.9 | 47-4 
3.4 | 4B 5.3] 3.5 
3.0 | 4.0 4.8 4.8 
86.6 | Bb4 84.3 | 69.7 
61.7 61.7 | 62.6 63.9 
8.9 | 8.7 B7 9.8 
0.4 | 04 0.4 | 04 
25.6 275 | 29.3 30.4 
] 
| | 
42.63 | 51.05 | 44.32 45.16 
13.89 | 43.60 | {1.07 | 43.12 
20.58 | 22.94 19.06 | 22.42 
97.93 | 99.93 | 92.83 | 93.22 
14.10 | 15.75 | 12.49 | 42.95 
1.58 | 1.61} 1.60 | 4.95 
3.67 3.93 4.40 | 4.27 
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ANNEX TABLE 3B. 


~ REGIONAL PRODUCTION OF MAJOR AGRICULTURAL COMMODITIES (continued) 


Prewar 
Average 
Potatoes ............-0000 2. eee 11.94 
Apples .......... 000 ee eee cece ee 2.41 
Citrus fruit .................... 3.62 
Soybeans ....0000000000. eee eee 1.17 
Cottonseed ..........-........- 4.93 
Total vegetable oils and oilseeds 
(off equivalent) ................. 1.19 
Tobacco 22.0... eee eee ee eee eee 0.62 
Cotton (lint) -.........---0-000- 2.81 
Milk (total) ....2.......-2..000- 54.44 
Meath ooo ool eae 9.34 
Eggs o.oo eee ee ee eee eee eee 2-42 | 
OCEANIA 
Wheat ........-02 eee eee eee eee 4.38 | 
Sugar (centrifugal) .............. 0.94 
Wool (greasy) .....-..-.--...--- 0.59 
Mille (total) 22-0022 cece eee 10.17 | 
Maat? 20.002. e cee eeeee eee ee eee 1h | 
| 
i 
8.62 | 
18.00 | 
Rice (milled equivalent) ® ....... 1-33 
Sugar (centrifugal) .....-...2.2.. 6.89 
Citrus fruit ..........2..-.2.0-- 3.28 | 
Bananas ....... 00. eee ee eee eee 4.20 
Groundnuts ...........-.-.....- 0.16 | 
Cottonseed ......---.-.200--6-- 4-24 
Sunflowerseed ......2...--....-. 0.16 
Copra 2... ee eee eee eee ee 0.06 | 
Palm kernels..........-2-..2---- _ 
Total vegetable oils and oilseeds | 
(oil equivalent) ..............-.. 1-03 | 
Coffee oo... cece ee eee eee eee eee 2.11 
COCcda 2... eee eee eee eee eee 0.24 
Tobacco... lee e ee eee ee 0.21 
Cotton (lint) ..........-..------ 0.59 
Sisal 2... eee eee eee eee ee 0.01 
Wool (greasy) .-..--.-.--.-2-60- 0.27 
Milk oo. ee eee eee ee ee eee eee 12.22 | 
Meath 22.00. L eee eee eee eee eee 5.27 | 
Eggs ....-.. cece eee eee eee eee 0.48 
{ 
Far East’ 
Wheat .........--0 2 eee eee eee 12.13 
Maize 2.00... l cee eee ee eee eee 6.11 
Miller and sorghum ........-..-. 14.94 | 
Rice (milled equivalent) ° 60.61 
Sugar (centrifugal) ............-- 4.18 
Sugar (noncentrifugal) .......... 3.67 
Pulses © 2.0. ee eee eee 6.78 | 
Soybeans ......------2 2 eee eee 4-12 
Groundnuts ...........---.0e ee 3.77 
COPra oo. eee eee ee tee eee 1.90 
Total vegetable oils end oilseeds 
(oif equivalent) .........-......- 3.96 
Tea lle eee eee 0.46 
Tobacco .... eee eee e eee eee ee 0.79 | 
Cotton (lint) ........-.2-.0ee wee 1.22 | 
Jute eee eee 1.94 


Average 


1948-52 
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| Average 


1953.57 


4.42 


0.84 | 


Ayesage 1958/59 | 1959/60 | 1960/61 | 1961/62 
tenth i vem sparen ea es 
veces Million metric tons 
13.98 | 13.92 | 12.78 | 13.63 | 15.34 
3.02 3.43 3.08 2.67 3.09 
7.02 7-35 7.20 6-85 7.80 
16.60 | 15.97 14.69} 15.25 | 18.68 
5.22 4.35 5.44 5.34 5.42 
4.19 4.07 3.78 4.07 4A8 
0.98 0.88 0.89 98 1.03 
3.03 2.54 3.17 B11} 3.12 
64.39 | 63.98 | 63.39 | 63.83 | 65.23 
17.95 | 16.64 17.63 | 17.97 | 18.74 
4.13 | 416 4.24 4.09 4.07 

| | 

| 
6.98 | 6.02; 5.64 7.70 6.94 
1.69 | 1.64) 1.60 55 1.55 
4-01 | 0.97 1.02 1.00 1-04 
1.79, 14.37 | 14.838 | 14.94 | 11.66 
2.29 | 2.26 2.22 2.13 | 2-32 

| 

i 

ol oe) ce! 
9.26 | 10.601 9.47 7.96 | 8.96 
23.68 | 24.93 | 22.37 | 23.59 | 25.19 
5.06 | 4.49 | 4.94 | 5.28 5.41 
16.67 | 16.73 | 17-45 | 18.05 | 16.41 
5.20 4.76 | ATT) $8.22 | $.24 
12.89) 11.91 | 12.73 1 43.20 | 13.21 
1-00, 0.78 | 0.81 | 1.05 1.27 
2.65 | 2.38 | 2.19 2.61 | 2.81 
0.74 | 0.49 | 0.93 | 0.68 | 0.97 
0.24; 0.23, 0.23 | 0.24) 0.25 
016 | 0.15 0.44) 0.16 | 9.48 
1.73.) 1.45 4.63 1.66 | 1.96 
3.14 2.69 3.78 2-92 | 3.39 
0.31 0.32 0.36 0.28 0.28 
0.43 | 0.40 0-44 0.44 0.45 
1.46 4.30 4.21 4.45 4.55 
0.19 0.16 0.19 0.20} 0.20 
0.34 0.34, 0.34 0.34 0.34 
21.96 | 20.54 | 21.64 22.53 | 22.16 
7.50 7.81 7.18 7.09 7.55 
0.96 0.93 0.90 0.95 | 1.03 

| | 

16.27 | 13-32 | 15.86 | 16.46 | 17.18 
41-60 | 10-43 | 40.59 | 11.06 | 12.45 
47.82 | 18.23 | 17.28 | 18.00 | 17.03 
88.37 | $2.13 | 86.37 | 90.95 | 91-94 
6.28 5.74 6.25 6.79 6.48 
5.83 5.92 5.57 5.95 5.58 
10.31 8.69 | 11.44 10.06 | 10-87 
1.28 1.27 1.30 1.31 1.30 
5.95 6.24 5.66 5.74 5.94 
2.48 2.33 2.43 2.78 2.73 
5.35 5.31 4.88 5.47 5.55 
0.74 0.71 0.72 0.72 0.78 
0.85 0.77 0.87 0.84 0.84 
1.29 1.24 1.07 1.36 1.27 
2.49 2.48 2.14 2.03 3.14 
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ANNEX TABLE 3B. — REGIONAL PRODUCTION OF MAJOR AGRICULTURAL COMMODITIES (concluded) 


: | 
Prewar Average Average | Average 1958/59 1959/60 | 1960/61 1961/62 | 1962/63 1963/64 | 1964/65 (pectin. 
Average | 1948-52 | 1953-57 | 1958-62 inary) 
eee eee Million metric tons 0.006.000 ccc cee eee 
Rubber (natural) ............... 0.97 1.65 1.75 1.90 1.82 1.90 1.84 1.95 1.98 1.93 2.07 2.10 
Milk (total) ........2..000..c0ee 23.23 25.23 27.61 29.93 28.64 29.73 30.04 30.45 30.79 32.99 33.29 33.29 
Meat! 2.0.2... cece eee ee ee ee ee 1.87 2.02 2.49 2.91 2.78 2.88 2.86 2.93 3.10 3.10 3.16 3.23 
0.44 0.42 0.73 1.01 0.83 0.88 0.95 1.14 1.25 1.30 1.45 1.55 
| | 
9.50 10.98 15.30 | 16.63 16.69 16.27 16.40 15.72 18.06 18.69 17.38 5 17.71 
4.24 4.77 | 6.34 | 6.37 6.47 6.01 6.13 6.02 7.23 7.71 6.37 6.78 
2.40 2.58 | 3.13 | 3.47 | 3.44 3.32 3.58 3.41 3.59 3.47 3.75 3.75 
Rice (milled) ® .................. 1.09 1.35 1.50} 1.746 | 1.40 1.72 1.83 1.52 2.24 2.44 2.33 | 2.61 
Sugar (centrifugal) .............. 0.22 0.42 0.66 | 1.02 0.85 1.02 1.20 1.00 1.02 1.15 1.52 1.33 
Pulses?? oo... eee eee eee eae 0.70 0.78 0.86 0.90 0.89 0.91 0.90 0.76 1.02 0.92 1.09 1.05 
Citrus fruit 0.79 0.86 1.21 1.55 1.52 1.49 1.43 1.47 1.83 2.15 2.18 2.09 
Dates 2.0.00... 00. ce cece eee eae 0.87 0.86 1.07 1.28 1.36 1.00 1.15 1.41 1.49 1.43 1.33 1.35 
Olive oil. ..... 0.08 0.08 0.10 0.12 0.13 0.08) 0.11 0.18 0.09 0.16 0.19 0.11 
Cottonseed 1.09 1.22 1.44 1.93 1.77 1.82 1.91 1.99 2.16 2.13 2.40 2.40 
Total vegetable oils and oilseeds 
(oi! equivalent) ..............00. 0.32 0.44} 0.53 0.67 0.63 0.64 0.65 0.75 0.67 0.76 0.87 0.79 
Tobacco 2.02... cece cece eee 0.09 0.12 0.15 0.15 0.14 0.16 0.17 0.14 0.11 0.16 0.22 0.17 
Cotton (lint) ...........000.-00e 0.56 0.66 | 0.76 1.03 0.95 0.99 1.02 1.05 1.16 4.12 1.34 4.40 
Wool (greasy) .......2..2.00000- 0.07 0.08 0.10 0.12) 0.11 0.12 0.12 0.12 0.12 0.12 0.13 0.13 
Mille (total) ...........00000000. 2.70 10.52 10.96 12.57 12.38 12.81 12.67 12.49 12.52 12.59 12.70 12.72 
Meat! 0.0... cc cece ee cece eee eee 1.43 0.90 1.16 1.40 1.29 1.32 1.44 1.47 1.49 1.55 1.55 1.58 
| 
AFRICA 
Wheat 2.2.0... ec c cece eee eee 2.66 3.17 4.03 3.79 3.97 3.80 4.08 2.79 4.33 4.58 4.65 hhh 
Barley ............-.0.. 2.60 3.19 3.31 2.73 3.39 2.77 3.02 1.53 2.92 3.45 2.64 2.97 
Maize 00. ccc cece cee cee 4.62 7.67 9.80 42.82 11.01 11.64 13.79 13.48 14.20 12.83 12.90 42.00 
Millet and sorghum ............. 2.31 2.51 3.23 3.90 3.63 3.62 4.05 3.83 4.34 4.62 5.04 4.95 
Rice (milled equivalent) * ....... 1.11 1.62 | 1.87 2.09 2.00 2.02 2.17 1.96 2.3 2.33 2.40 2.35 
Sugar (centrifugal) ........00..4. 0.95 1.37 1.88 | 2.36) 2.23 2.34 2.03 2.53 2.67 3.01 2.95 2.95 
Pulses eee eee 1.02} 1.446) 4.55) 1.46) 4.44 1.85 | 4.51 1.38) 4.47 | 4.87 | 1.64 1.66 
Citrus fruit 0.38 0.79, 1.12 4.50 1.30 1.421 1.56 4.57 1.66 1.80 1.85 1.84 
Bananas 2.0.2.2... cece eee e ee eee 0.30 0.66 0.89 0.95 0.91 0.95 0.95 0.94 1.01 1.06 1.10 1.10 
Olive ofl... cece eee eee eee 0.07 0.08 0.11 0.12 0.18 0.08 0.19 0.08 0.09 0.15 0.15 0.11 
Groundnuts ... . 1.86 2.39 | 3.17 3.75 3.39 3.23 3.78 3.95 4.38 4.35 4.25 4.34 
Total vegetable oils and oilseeds | | 
(oil equivalent) ..........2222--- 1.73 2.14 | 2.55 2.77 2.77 2.59 2.86 2.76 2.85 2.98 2.94 2.90 
Coffee 0.14 0.28 0.45 0.76 0.62 0.66 0.80 0.75 0.95 1.05 1.04 1.05 
Cocoa 0.49 0.50 0.51 0.76 0.57 0.66 0.87 0.83 0.85 0.90 1.19 0.89 
Wine 2.14 1.72) 2.30 2.22 2.03 2.61 | 2.26 2.25 1.95 2.06 1.79 1.80 
Tobacco 0.06 0.14 0.16 0.20 0.20 0.20 0.21 0.20 0.19 0.25 0.26 0.26 
Cotton (lint) 0.14 0.22 | 0.28 0.30 0.31 0.32 0.33 0.23 0.31 0.33 0.34 0.36 
Sisal oo... lec e cece eee eee 0.16 0.23 0.30 0.37 0.35 0.37 0.38 0.37 0.40 0.41 0.42 0.40 
Rubber (natural) ............... 0.01 0.06 | 0.10 0.14 0.13 0.14 0.15 0.14 0.15 0.15 0.16 0.15 
Wool (greasy) .........22.000005 0.15) 0.43 | 0.17 0.17 0.17 0.18 0.17 0.18 0.17 0.17 0.17 0.18 
Milk (total) oo 0 2.0. 6.82 9.98 11.01 11.96 11.54 11.68 12.02 12.17 12.37 12.48 12.64 12.64 
Meat! 00... cc eee 1.24 1.83 2.02 | 2.29 2.16 2.19 2.24 2.42 2.43 2.43 2.44 2.46 
EGGS 00.00. eee c cece cence eee . 0.14 0.22 | 0.24 | 0.28 0.26 0.27 0.28 0.29 0.29 0.29 0.29 0.29 
"Beef and veal, niutton and lamb, pork, poultry meat. — * 1949-52. - * Slaughtered weight. ~ ‘Thousand million units. — * Average 


1955-57. — ©1940. - 71953. — * Paddy converted at 65 percent. ~ ?Exciuding China (Mainland). - Dry be: 


chick-peas, lentils. ~ “ Including allied fibers. 
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ans, dry peas, broad beans, 


ANNEX TABLE 4. ~ TOTAL CATCH (LIVEWEIGH r) OF FISH, CRUSTACEANS, AND MOLLUSKS IN SELECTED COUNTRIES ! 


| 
1965 
1938 1948 19.6 1957 1958 1959 1960 1961 4962 1963 1964 | (Prelim. | 1963 
| inary) 
cece eect ee eee eee tsetse eres aes dhousand metric DN % 
WoRLD TOTAL ........ 20 900.0 ;19 500.0 {30 400.0 [31 400.0 /32 800.0 /36 300.0 [39 500.0 142 900.0 146 300.0 147 400.0 151 600.0 | 52900| 100.0 
| 
A. 1963 catch: 1 000 000 
tons and more ...... 11 980.0 |11 210.0 118 950.0 |19 670.0 |20 870.0 |23 800.0 |26 900.0 |29 480.0 |31 780.0 |32 050.0 i 970.0 | 35 5001 67.6 
i 
Peru 23.4 84.1 322.3 511.0} 961.2 | 2 186.6 | 3 569.1 | 5 284.3 | 6 956.9 | 6 900.3 | 9 130.7 | 14.6 
| { 
Japan 3 677.7 | 2 518.5 | 4772.8 | 5 407.3 | 5 504.7 | § 884.1 | 6 192.7 | 6 710.5 | 6 866.9 | 6 694.7 | 6 334.7 14.1 
China (Mainland) ......... _ +. | 2 648.0 | 3 120.0 | 4 060.0 | 3 020.0 | 5 800.0 _ _ wee ceed _ 
USSR. cece cece ee eee es 1 523.0 | 1 485.0 | 2 616.0 | 2 531.0 | 2 621.0 | 2 756.0 | 3 051.0 | 3 250.0 | 3 616.5 | 3 977.2 | 4 475.8 _ 8.4 
2 260.1 | 2 416.6 | 2 989.4 | 2 759.8 | 2 708.6 | 2 890.8 | 2 814.7 | 2 931.9 | 2972.8 | 2776.6 | 2 647.4 | 2 701.1 5.9 
1127.8 | 1 422.2 | 2187.3 | 1 745.8 | 1 442.3 | 1 575.2 | 1 543.0 | 1 523.0 | 1 331.7 | 1 387.9 | 1 608.1 | 2 280.1 2.9 
836.8 | 1 052.9} 1105.5} 997.1} 1007.6} 1094.4) 934.5 | 1 019.6 | 1123.5 | 1197.4: 4 211.4 | 4 258.7 2.5 
South Africa and South West ! 

Afpica oo cc cece ee eneeees 68.0 187.8 | 536.4} 583.6 655.7 | 747.6 867.6 | 1 010.8 | 1 061.1 | 1170.8 | 1 254.5 _ 2.5 
St 408.5) 547.2} 761.6) 777.2| 844.9} 2859.1 969.9 | 988.0 | 1 107.5 | 1 125.3 | 1 203.5 | 1 338.5 2.3 
India. oo... ccec cece eee cece 1012.3 | 1233.0} 1 064.6} 823.2} 1161.4) 961.0) 973.7 | 1 046.3 | 1 320.0 2. 

1 
i 
B. 1963 catch: 500000 | | | 
tons and wore put | 
less than ( \ | 
1OHS occ ccc cence 3940.0 | 3 970.0 | § 370.0 | § 370.0 | 5 450.0 | 5 770.0 | 5 650.0 | 6 040.0 | 6 690.0 | 6 920.0 | 7 700.0 | 8 000.0} 14.7 
Denmark and Faeroe Islands 160.4 318.6 | 579.3 638.9 | 704.7) 760.9; 690.6| 757.6] 928.6} 984.9 | 1.010.2 ve 24 
United Kingdom .......+. 1198.1 | 1206.4 | 1050.4) 1014.7) 999.0, 988.9} 923.8) 892.6} 944.3} 960.9; 974.3 | 1 046.8 2.0 
Indonesia oe... cece eee eee 472.0 vee | 743.9 | 728.01) 687.0} 754.1 956.7} 906.8) 943.0! 936.2 _ | - 2.0 
ee 327.2 | 478.1 517.3 $02.7} $80.4) 640.8| 592.8) 710.0) 832.6) 784.5 972.7 | 1 198.3 1.7 
Chile oc. ee ceceee nena ee 32.2 64.6 198.3 | 213.1 225.8 | 272.6| 339.6) 429.8) 638.6) 761.91 1160.9} 708.5 1.6 
1 
FRANC oo cece cece ee eens 643.6 | 512.8 623.7 | 595.9} 611.8! 703.4 734.2 | 750.9 | 744.3) 742.3} 780.4 _ 1.6 
Germany, Fed. Rep. of..... 777.2) 414.0} 800.6) 791.7} 725.4 | 768.0} 674.0), 619.0| 632.7) 647.2! 624.3 | 630.7 1.4 
Philippines. .........0000ee 20.9} 495.1 416.0 | 407.5 | 447.3 457.6 | 465.8} 476.4 505.3 | 565.6 | 623.5) 685.7 1.2 
Portugal... .....ecee eee ees 247.2) 292.4 482.6 | 479.3 | 466.0 427.8 | 475.1) 500.0) 525.6 | 539.7 | 603.7 | 14 
| | | 
; ! \ \ | | \ 
| 
| i i : f ; i 
C. 1963 catch: 100 000 i i 
tons and more but | 
less than 500 O00 tons | 4 080.0 | 3 230.0 | 4 470.0 | 4 570.0 | 4 560.0 | 4720.0 | 4 880.0 | 13.0 
\ | | 
Korea, Rep. of......... 00s 844.2 293.8 346.6 409.3 | 403.3 { 392.1 357.2 | | 1.0 
Thailand 161.0} 161.0) 287.9} 234.5 | 196.3 | 204.7 | 220.9 | 0.9 
Brazil. cc. ceeeeeee ee ee ee 103.3) 144.8 | 208.0 212.2) 211.9, 239.1 | 251.0 | we ee 
Viet-Nam, Rep. of......06. 180.0 | | 130.0) 435.0; 143.0) 153.5 { 240.0 375.0 0.8 
Netherlands ........-+000- 256.2 | 4 : 313.8 319.6 314.7 377.0 0.8 
Burma ... ce 360.0 | 360.0 | 360.0 | 360.0 0.8 
China (Taiwan) ....... 0005 89.5 | | 929.71 246.34 259.1 381.7 0.7 
Pakistan ....ccccce eee eee a | 283.7 290.1 304.5 379.0 0.7 
Sweden ......ceeeeee eee es 429.2 | | 238.0 | 268.0 254.7 | 364.6 0.7 
Korea, North .........065 925.2. | ' seed cee | ee | | ee 
Mexico 17.4 | | 463.9) 192.4) 197.9 po, 0.5 
Malaysia .. a | 139.9 146.5 169.4 | | 253.4 0.5 
Angola .....eceeeeeeen eee 26.2 | 278.2 267.4 252.0 | | 256.6 
Waly voce cee eeeeeene ences 181.2 \ weal wee _ | 317.3 0. 
Poland ...sceceeeeeeeeeess 32.5 | | 445.4 | 162.2 | 183.9 | 297.5} 0.5 
Germany, Eastern ......-. vee | | 93.2) 105.6) 114.4 a 0.4 
Morocco 43.7 | | 472.7 | 151.5 | 162.9 | | 214.9 0.4 
i | i i 165.8 0.3 

‘ambodia | | | 
Turkey .....ccceeeee seers 76.0 | 101.3) 96.7) 89.4) _ 0.3 
Argentina .........ee ree 55.3 | 84.2 89.9 104.6 | | 205.2} 0.3 
Greece 25.0. | goo} 82.0) 87.0, | 124.0 0.2 
Senegal we 5.9) 99.8) 1224 | 0.2 
United Arab Republic ..... 38.1 | 80.0 85.6 88.5 . | 0.2 


ANNEX TABLE 4. — TOTAL CATCH (LIVEWEIGHT) OF FISH, CRUSTACEANS, AND MOLLUSKS IN SELECTED COUNTRIES! (concluded) 


1 
| 1965 
1938 1948 | 1956 1957 1958 1959 1960 1961 1962 1963 1964 | (Preli i -| 1963 
| inary 
ee ee ee ee _| i _ 
Ledeen eben ene e nent e eet n ee eneneene Thousand metric 1008 00... ccc cece nce teen nee enceneep % 
D. 1963 catch: less than 
100 000 tons ...... 900.0 | 1 090.0 | 1 610.0 | 1 790.0 | 1920.0 | 2 010.0 | 2 070.0 | 2 090.0 | 2 280.0 | 2 280.0 | 2 110.0 vee 47 
176 i 3 fi | | 
176 countrics — 53 specifi.d 
and 123 uaspzcified .. 950.0 | 1 090.0 | 1 610.0 | 1 790.0 | 1 920.0 | 2 010.0 | 2 070.0 | 2 090.0 | 2 280.0 | 2 280.0 | 2 110.0 | 47 
if 
i i : i 
| | | | | 
D1. 1963 catch: 50000 i \ i i | 
tons and more but | | | | \ 
less than 500 000 i ' | 
fons j { | : \ 
| i 
Venezuela... e sees W.7 92.3 | 61.3 | 83.7 78.3 83.3 84.7 84.9 94.9 97.3 | 110.6 lee 0.2 
Ceylon ........ ee 24.0 40.3 38.5 40 48.3 57.8 74.0 83.9 92.6] 101.6 94.3 0.2 
Finland 4hal 46.4) 602) 66.4) 614) 65.9) 64.4) 73.3) 68.5) 93.6) 63.4) 73.5] 0.2 
Chad.......0. we we ee vee 65.0 Lee 80.0 80.0 ee 100.0 0.2 
Hong Kong .... ee 34.31 57.2 67.2 69.5 67.0) 62.3 63.6 70.8 75.4 76.3 81.38 0.2 
Tanzania........ 23.5 29.7 63.8 63.8 63.8 68-8} 69.4 70.7 70.8 85.3 Lee lee 0.2 
Australia ....... 33.5 38.9 49.9 55.3 54.3 58.8 61.0 62.4 67.2 70.8 76.6 79.4 0.1 
Uganda ........ a | 11.0 45.7 51.3 53.4 55.6 62.6 61.2 64.5 69.6 70.6 72.7 0.1 
Ghana..... see] we | 26.3 28.4 30.9} 36.0 31.8 40.3 48.7 62.8 79.4 vee 0.1 
Belgium 42.5 | 70.8 69.1 62.9 64.0 57.5 63.7 61.6 59.9 61.9 59.4 59.8 0.1 
Congo, Dem. Rep. of...... 0.9} 17.5) 96.2} 122.41 436.6] 153.4 ee 68.0 70.0 60.0 ee 0.1 
Nigeria ........ceceeeee ee | veel ee Le seed wee 58.5 48.5 59.0 59.0 59.0 ee 0.1 
Cameroon 18.0) 22.0) 43.5 53.6) 57.8 | wee 43.8 53.7 55.3 56.6 57.0 58.5 0.4 
South Arabia, Fed. of...... 20.0; 21.8 22.6) 24.5 24.4 22.3 AT 53.8 55.3 52.0 52.0 0.1 
| | | | 
D2. 1963 catch: 5 000 | | | 
tons and more but j } | | i | 
less than 50 000 ! | | 
l | 
Ecuador .....eeee cece ee eee 1.8 | 3.4 U8) 264, 344 35.9, 44.3 38.6, 42.6 50.3 46.3 53.5 of 
Colombia wee... cece eee 10.0 15.0! 24.2 30.1 25.0 21.4 29.7 47.5 51.7 | ATA 53.3 0.1 
Ivory Coast......... eres lee tee 24.0 30.0 | 40.0 40.0 44.0) 44.5 43.0 45.0 53.0 0.1 
New Zealand ..........0. 27.0 | 35.7 38.4 39.0 39.3 44.5 44.3 43.4 41.3 40.8 | 44.2 Lee 0.4 
Cuba... eee cece rece ee 10.0 | 8.3 15.6 22.0 21.9 28.2 31.2 30.5 35.0 35.6} 36.3; 40.3 0.1 
Yugoslavia .......eeeeee ee 16.8 | 24.2 28.4) 30.7 31.4 29.4 30.9 37.3 30.3 34.4 38.3 M19 0.1 
Greenland ............... 47 21.0! 25.8 | 30.8 | 32.0 33.2) 34.6 4.81 43.3 33.3 38.3 40.6 0.1 
Madagascar se... ec. ee eee .| | | vss) 25.5) 27.0) 28.0} 29.0, 30.5) 35.9} 44.9 Le _ 
Zambia weed ee 18.4 26.2) 26.9 20.9 19.5 20.4) 22.2 40.1 42.3 40.1 0.1 
Ireland 12.6 25.3 30.5 | 36.6 36.5 38.6 42.8 32.4 29.0 27.6) 34.9 35.7 0.1 
Dahomey 23.0 23.0 23.0 28.0 28.0 28.0 30.0 25.0 26.0 20.0 0.1 
i tee oe see see see see - 
Sierra Leone lee lee ee | . 14.7 16.2 17.4 18.8 21.0 24 21.5 21.6 _ 
Tunisia 9.6 12.2 14.9 14.0 15.2 14.8 16.3 22.4 19.0 21.3 ee _ 
Hungary 7.0 4.0 10.9 12.3 | 13.0 14.4 14.9 19.3 | 21.0 21.0 22.7 Lee ~~ 
Kenya lee Lee 32.6 25.5 22.0 22.6 12.6) 13.5 18.4 20.1 20.7 23.4 —_ 
Sudan 8.8 1.4 | 13.5 9.9 19.2 16.2 16.5 17.3 18.6 | . 
Mali oo. ceee eee eee wee see 19.0 19.0 16.0 20.0 28.0 19.4 18.5 | . wee 
Er 1.7 2.5} 10.3 11.6 12.6 13.2 13.8 14.9 16.4 17.5 18.7 19.5 — 
Ryukyu Islands ..0.....00. 12.0 7.7 13.7 13.1 16.6 21.4 14.4 16.0; 17.8 17.4 21.7 24.0 ~ 
Somalia oo... . cee eee eee ee see 17.1 see wee sae see see aes 
Algeria we. ecee cece cess eee 21.2 30.0 22.3 22.2 18.8 22.5 25.6 30.7 14.4 16.9 17.3 - ~ 
Jamaica... cece cece eee 4.5 ee 6.5 7.4 7.8 8.3 8.5 11.5 11.9 43.9 16.0 16.6 ~- 
LS ee tee - wee Le 6.3 11.5 13.7 13.2 18.9 ~ 
a 0.7 0.7 45 6.5 6.8 14.8 10.9 11.4 14.4 13.4 25.7 39 _ 
American Samoa .......... see see 6.1 7.6 13.3 12.7 12.6 see see see see 
Congo (Brazzaville)........ see vee see wee tee wee vee 8.6 11.6 11.5 12.6 see — 
Co 3.5 4.0 8.5 ee lee wee tee Lee 9.0 11.3 19.2 12.5 - 
Burundi ......... 0c cece eee ee 2.3 5.4 7 14.5 11.0 9.2 5.3 7.2 10.6 9.7 13.3 ~~ 
Czechoslovakia ........... 3.0 | 3.5 lee tee 8.4 3.6 8.8 9.9 10.4 3.7 10.6 11.0 — 
Guyana oo... cece cece eee 4 | 3.4 3.5 3.0 5.7 TA 7.9 9.2 10.4 12.0 “ 
Niger oo... cece eee eee ve ceed wae vee | 3.4 4.2 6.0 9.0 6.3 
Ethiopia vo. ee vee | 110) 13.5) 97.9 BAT | 494) 1721 14.0 | 8.9 or rr 
Macau oo cece sees ee | 7.24 6.6 | 8.0 6.0 6.6 5.8 | 7.3 7.8} 8.7 9.5 | - 
St. Pierre and Miquelon... 1.9 | 2.2 9.3 7.95 8.3 9.4 10.3 13.6 8.1 | 8.2) 8.6) 100) — 
Trinidad and Tobago...... 2.7 | 3.6 2.9 | 4.2 7.2 7.2 7.7 7.5 7.9 ee tee —_ 
Bulgaria ..........e. eee ee 5.6 | 6.4 5.7 5.1} 6.1 6. 3.7 8.4 9.6 7.5 13.2 19.8 — 
El Salvador . | | 2.5 2.7 5.2 5.7 | 6.0 6.3 6.9 8.5 ~ 


‘Countries arranged in order of 1963 catch. 
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Worip? 


Sawn softwood 


Sawn hardwood 
Plywood ...........4..... 
Fibreboard .......... . 
Mechanical woodpulp ..... 


Chemical woodpulp ....... 
Newsprint ...........0008 
Other paper and paperboard 


EuROPE 


Fuelwood ......... ccc eee 
Coniferous fogs .......... 
Broadleaved fogs ......... 
Other industrial roundwood 
Sawn softwood ........... 
Sawn hardwood .......... 
Plywood ... 
Fibreboard 


Mechanical woodpulp ..... 
Chemical woodpulp ....... 
Newsprint ............... 
Printing and writing paper 
Other paper and paperboard 


US.S.R. 


Sawn hardwood .......... 
Plywood ..........00.0005 
Fibreboard ......2....0.6. 
Particle board ............ 
Mechanical woodpulp ..... 
Chemical woodpulp ....... 
Newsprint .........6..008 
Other paper and paperboard 


Norrs AMERICA 


Fuelwood .............0 08 
Coniferous logs .......... 
Broadieaved logs ......... 
Other industrial roundwood 
Sawn softwood ........... 
Sawn hardwood .......... 
Plywood 
Fibreboard ............00. 
Mechanical woodpulp ..... 


Chemical woodpulp ....... 
Nowsprint 20... 0.6... cee 
Printing and writing paper 
Other paper and paperboard 


ANNEX TABLE 5. ~ Worip } AND REGIONAL PRODUCTION OF MAJOR FOREST PRODUCTS 


Unit | 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 4960 | 4964 4962 | 1963 | 1966 
| | | 
Seen eee eee e eee ee pene neaes » Million units 26.600 ccc ccc neues 
| 
m= | 779 779 716 791 784 790 772 779 784 793 801 
” 855 927 915 913 972 989 976 997 1 003 1 045 
” 218.9 | oe 9 235.8 231.7 241.8 259.2 258.5 256.8 259.3 266.6 280.8 
” 57.3 61.3 64.1 59.5 62.0 65.1 67.1 68.2 69.6 72.5 75.4 
” 2 | 10.8 11.3 11.8 13.0 14.8 15.4 16.5 18.3 20.2 22.3 
¢ 8 | 3.2 3.3 3.4 3.7 4A 43 4.6 4.9 5.3 5.7 
” 14.3 | 15.3 16.4 16.2 15.9 17.1 18.0 18.4 18.9 19.5 20.8 
” 27.8 | 30.9 | 33.1 33.7 | 33.7 | 37.4 | 40.5 | 43.5 | 45.4 | 49.4 | 53.2 
” 10.3 i 11.0 11.9 12.1 11.9 12.8 13.7 14.1 14.3 14.6 15.8 
» 40.5 | 44.9 | 47.2 | 48.2 | 49.2 | 54.0 | 57.5 | 61.0 | 63.9 | 68.3 | 73-4 
m? 102.9 101.4 101.5 109.5 105.1 105.3 101.9 101.1 97.3 95.9 94.8 
» 87.5 | 93.4 | 97.3 | 93.5 | o7.7 | 93.6 | 93-0 | 94.4 | 93.4 | 68.5 | 94.5 
a 21.7 23.9 24.4 25.1 26.8 26.4 27.6 29.7 30.5 31.1 32.9 
” 80.7 86.3 89.2 92.9 87.8 87.5 94.5 101.3 104.1 98.9 105.6 
” 52.3 54.4 52.7 52.4 52.6 51.4 55.7 56.0 $5.3 53.9 56.5 
” 10.1 10.9 41.2 11.8 12.1 12.2 13.0 13.9 14.1 14.4 15.1 
” 1.9 \ 2.0 1.9 2.61 2.2 2.3 2.7 2.7 2.9 3.2 3.3 
t 4.07 4.21 4.29 1.41 1.48 1.55 1.79 1.90 2.05 2.20 2.45 
” 0.15 0.26 0.37 0.48 0.58 0.84 1.20 1.49 1.83 2.29 2.71 
” 443 471 4.99 §.13 5.12 §.47 6.02 6.25 6.27 6.46 6.84 
"| 7.72) 837! 8.67] 9.20) 9.14 9.03! 14.06] 14.85] 12.08) 13.15) 14.51 
a 2.86 3.11 3.43 3.52 3.52 3.81 4.22 4.36 4.32 4.38 4.73 
» | 3.39] 3.59] 3.68] 3.93] 408] 430{ 487] 5.28] 5.37) 5.84] 6.32 
» 8.72 9.60} 10.00; 10.79/ 44.41) 14.971 13.39) 14.08] 14.64) 15.84) 16.8% 
m? 123.1 121.8 120.2 123.6 124.1 127.7 108.0 97.7 97.0 102.3 108.4 
” 205.8 212.1 222.1 237.8 250.9 270.1 261.5 253.3 255.7 267.3 276.9 
” 58.7 64.3 65.1 69.4 79.6 88.4 89.8 88.7 88.8 90.4 94.3 
” 10.4 11.3 11.5 12.2 14.4 15.6 15.8 15.6 15.7 16.0 16.6 
” 4.0 1.0 4.1 4.2 1.2 1.3 1.4 1.4 1.5 1.5 1.7 
t 0.05 0.05 0.07 0.09 0.11 0.17 0.21 0.28 0.31 0.35 0.38 
” eae eae wee wee 0.02 0.05 0.10 0.17 Q.22 0.28 0.39 
iad 0.66 0.72 0.77 0.81 0.83 0.87 0.93 4.03 4.12 1.15 1.23 
” 1.68 4.74 1.85 1.97 2.09 2.19 2.28 2.42 2.60 2.76 2.97 
” 0.32/ 0.36] 0.36/ 0.38; 0.39) 0.40] 0.43] 0.49] 0.56) 0.56] 0.63 
” 1.95 2.05 2.22 2.41 2.57 2.69 2.79 2.95 3.13 3.29 3.49 
| 
més | 62.6 61.9 59.8 58.3 55.8 54.0 49.4 48.3 39.4 36.9 34.5 
” 478.8 | 190.0 | 195.8 | 169.6 | 166.0 | 193.8 | 188.5 | 176.6 | 193.5 | 193.4 | 204.7 
” 42.7 42.4 40.7 38.7 37.9 36.7 34.8 33.4 35.7 35.7 32.2 
” 107.8 119.8 132.8 123.9 111.9 123.6 132.7 125.0 124.3 123.0 126.7 
” 86.1 90.3 90.4 80.4 80.8 89.1 80.9 79.7 82.5 87.8 91.6 
” 17.8 18.8 19.9 14.8 15.1 16.7 15.8 15.1 15.8 17.0 15.1 
” 5.0 6.5 6.7 6.7 7.6 8.8 8.9 9.7 10.7 11.9 13.1 
t 1.50 1.67 1.72 1.63 1.71 1.97 1.81 1.87 1.97 2.16 2.25 
" 8.32 8.87 9.20 8.98 8.70 9.36 9.58 9.50 | 9.87 10.12 10.95 
” 17.02 19.16 20.62 20.25 20.27 22.53 23.79 25.13 26.46 28.53 30.30 
” 6.51 6.92 7.32 7A1 7.04 7.51 7.89 7.96 7.95 7.96 8.57 
” 4.66 5.16 5.64 5.35 §.38 6.03 6.24 6.39 6.70 7.14 7.65 
» 18.65 | 20.88 | W.55 | 2.00} 24.18 | 23.46) 23.44) 24.34) 25.76 | 26.78 | 28.22 


1965 
{Prelim- 
inary) 


nN 
N 
SCORN DD OWS 


34.0 
210.0 
35.0 
131.0 
93.0 
15.4 
13.9 
2.30 
11.30 
32.10 
8.85 
8.18 
29.70 
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ANNEX TABLE 5. ~ Worip? AND REGIONAL PRODUCTION OF MAJOR FOREST PRODUCTS (conclueled) 


i | ; ; i i 
| | | | | 1965 
Unie | 1954 1985 1986 | 1957 1958 1959 1960 | 1964 1962 | 1963 | 1964 | (Prelim- 
: inary) 
_— to _ 
See eee een eet t tee bee ee eee neennes w. Million units 00. ccc ccc cn tne tec e bene ncuee 
OCEANIA i | 
| 
Fuelwood .......ceeeeeeee m3 94) 8.8 8.9 9. 9.1 94 9.2 9.2 9.2 9.2 9.2 9.0 
Coniferous logs .......... ” 44) 4B | 44 4.2 1 4.7 5.0 5.6 | 5.4 5.2 5.4 6.0 | 6.0 
Broadleaved logs ......... "F724 76) 7S 7. 74 7.30) 7.6 | 77 5 74 7.5 | 8.4 | 9.0 
Other industrial roundwood "7 4g | 2.2 2.7 | 2A |) 27 2.5 | 27 2.9 | 2.9 3.3 3.4 | 4.0 
Sawn softwood ........... ” 2.0 | 2.0 2.1 2.1 2.4 | 2.3 2.3 2.2 | 2.1 2.2 2.4 2.5 
Sawn hardwood .........- ” 2.7 2.8 2.5 2.4 2.6 2.7 2.7 2.6 2.4 2.5 2.6 2.7 
Mechanical woodpulp ..... t 0.16 0.19 0.24 0.26 0.28 0.30 0.29 0.30 0.31 0.38 0.42 0.45 
Chemical woodpulp .....-- ” 0.14 0.17 0.26 0.26 0.26 0.30 0.30 0.31 0.33 0.38 0.41 0.45 
Newsprint ..........eeeee ” 0.07 0.09, 0.13 0.45 0.16 0.17} 0.18 0.18 0.24 0.26 0.28 0.30 
Other paper and paperboard ” 0.28 0.291 0.35 0.37; 0.44 0.44 0.52 0.54 0.55 0.64 0.69 | 0.75 
| 
H 
| 
LATIN AMERICA | | | | 
| | | 
Sawn softwood ..........- m* | §.2 | 5.3 5.1 4.6 5.3 5.2 4.9 5.4 5.3 4.8 5.4 5.4 
Sawn hardwood .......... "72 5 7.2) 7.0 | 67 | 66 | 62) 6.3 6.3 6.6 6.4 6.7 6.8 
Plywood . 1... ee eeeneeeees "  ) 0.2 0.2 | 0.2 | 0.2 | 0.3 | 0.3 0.3 0.3 0.4 0.4 0.4 0.5 
Mechanical woodpulp ..... t | 0.14 0.15 0.16 0.16 | 0.20) 0.22 0.24} 0.28 0.27 0.33 0.37 0.40 
Chemical woodpulp ....... "F044 0.13! 0.19 0.22 0.23! 0.28 0.35) 0.48 0.50 0.60 0.74 | 0.80 
All paper and paperboard . ” 0.93 1.04) 1.18 1.23 1.39 1.49 1.57 1.80 1.88 1.97 2.21 | 2.45 
poe P| ; | | 
' i \ 
Far Easr? | | 
Industrial roundwood ..... me | 59.8 63.1 67.6 69.3 67.9 72.1 76.7 83.2 78 84.4 85.1 85.0 
Sawn softwood .........6- ” 13.6 16.4 19.3 21.6 20.4 21.6 23.4 23.6 23.3 25.4 28.3 28.0 
Sawn hardwood ........5- ” 7.6 8.7 9.9 10.0 9.8 9.8 11.6 | 12.6 13.0 14.3 17.0 17.2 
Plywood 2.0.0... ..ee neers " 0.7 0.8 1.1 1.2 1.4 1.8 1.8 5 2.0 2.4 2.8 3.3 3.8 
Mechanical woodpulp ..... t 0.61 0.68 0.74{ 0.80) 0.75 [| 0.90 0.97 1.00 0.99 0.98 1.01 1.00 
Chemical woodpulp ......- ” 1.04 1.25 1.49 1.70 1.65 2.15 2.63} 3.20 3.29 3.69 4.12 4.25 
Newsprint ........eeeeeee ” 0.45 0.48 0.55 0.59 0.61 0.75 0.82 0.90 1.05 1.14 1.27 1.27 
Other paper and paperboard ” 1.78 2.08 2.43 2.84 2.90 3.70 446 5.39 5.61 6.35 7.23 7.40 
Near Easr 
Industrial roundwood ..... m? TA 7.4 7.6 8.0 7.9 7.8 8.1 7.9 8.3 9.1 8.7 9.0 
Sawn softwood ....-.-.+-+ ” 0.5 0.8 0.6 0.7 0. 0.7 : 8 1.1 “2 1.4 : 
Sawn hardwood .......... ” 0.2 0.2; 0.2 0.2 0.3 0.2 0.3 0.3 0.4 0.4 0.5 0.5 
AFRICA 
Fualwood ......-.eeee eens m* | 154.4 | 153.4 | 158.0 | 159.0 159.4 163.4 | 168.5 | 173.9 178.0 180.6 181.3 184.0 
Industrial roundwood ..... "| 16.3 | 17.0 | 17.5 | 18.6 19.5 20.7 | 21.6 22.2 23.3 24.5 24.9 25.0 
Sawn softwood ........... ” i 0.5 i 0.5 0.6 0.5 0.5 0.6 0.6 0.9 0.8 0.9 0.9 1.0 
Sawn hardwood .......4.. ” 1.3) 4.3 | 1.4 1.5 1.6 1.6 1.7 1.8 1.7 1.7 1.7 1.8 
Plywood ........eeeeeeeee ” 0.4 0.1 0.1 0.4 0.1 0.1 0.4 0.1 0.2 0.2 0.2 0.2 
All paper and paperboard . t 0.17 | 0.20; 0.24 0.25 0.27 0.29 0.32 0.35, 0.41 0.59 0.60 0.65 


1Axcluding China (Mainland). 
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ANNEX TABLE 6. ~ STOOKS OF MAJOR AGRICULTURAL AND FOREST PRODUCTS 


WHEAT 


United States 
Canada 
Argentina 


Australia 


ToraL 4 MAJOR 
EXPORTERS ...- +++ 


RICE : 
(milled equivalent) 


Asian exporters * 


United States 


TOTAL OF ABOVE 


COARSE GRAINS * 


United States 


Canada oo... eeee ee eee 
TOTAL 2 MAJOR 
EXPORTERS... 00 - + 

BUTTER 


United States 
Canada ........02.06- 


European countries * .. 


Australia and 
New Zealand 


TOTAL OF ABOVE 


CHEESE 


United States 


CONDENSED AND 
EVAPORATED MILK 


United States * 


Driep SKIM MILK 


United States * 


LINSEED AND OIL 
(oil equivalent) 


United States: 


Argentina 


TOTAL OF ABOVE 


t n ¥ 1 
Ai | | | ] 
we | | | 1966 
Date | 1952 | 1953 | 1954 | 1955 | 1956 | 1987 | 1958 | 1959 ; 1960 | 1964 | 1962 | 1963 | 1964 | 1965 | (Fore. 
| | cast) 
a i —_ ne 
Seen cece eee e nee e dette ee tteeetenes Million metric tOunS 6606. c ncn n ee ceceeunnnnes 
4 July 7.0 | 16.5 | 25.4 | 28.2 | 28.4 | 24.7 | 24.0 | 35.2 | 35.8 | 38.4 | 36.0 | 32.5 | 24.5 | 22.3 15.5 
1 Aug. 5.9 | 10.4 16.8 | 14.6 | 15.8 | 19.9 | 17.6 | 16.0 | 16.3 | 16.5 | 10.6 | 13.3 | 12.5 | 14.0 14.0 
1 Dec. 0.4 2.0, 1.6 2.4 | 4.2 ) 1.6) 4.3 | 44 1.2 0.8 0.2 0.5 2.2 3.1 0.9 
1 Dec. 0.5 4.0 | 2.6 2.6 2.4 11 0.5 1.8 1.6 0.7 0.5 0.6 0.5 0.5 0.5 
Sanne a we es soeeeereemn ie | meine — paneer | enimnninteet f uneeane spate 
(13.5 29.9 | 46.4 | 47.8 | 47.5 | 47.3 | 43.4 | 54.4 | 54.9 | 56.4 | 47.3 | 46.9 | 39.7 | 39.9 30.9 
| | | 
i i | i | ' i 
| ; | en | 
iH ! i 
t t 
| | 
x Dec. | 0.7 1.4 1.6 0.8 | 0.7 0.6 0.5 0.5 0.3 0.2 0.4 0.5 0.5 ee 
31 duly | 0.1 —| 0.2 0.8 14 0.6 0.6 0.5 0.4 0.3 0.2 0.2 0.2 0.2 
se a a ~ — a 
/ 08 | 4.4 1.8 1.6 1.8 1.2 14 1.0 0.7 0.5 0.6 0.7 0.7 
| | i 
| 
1 
| i H 
| | 
| 
| 
1 July? | 18.5 | 24.7 | 29.4 | 37.3 | 39.3 | 44.4 | 53.8 | 61.6 | 68.0 | 77.2 | 65.3 | 58.2 | 62.9 | 50.7 51.4 
TAug. | 3.6 | 5.4 5.6 3.7 43 | 6.6 5.2 5.4 4.7 4.5 2.8 4A 5.7 4.2 5.0 
{ | i 
ee ee nn cneeE nnn 7 a — a nn eee 
-_ = 
i I 
| 22.4 | 29.8 | 35.0 “1.0 | 43.6 51.0 | 59.0 ) 66.7 | 72.7 | at.7 | 68.4 | 62.6 | 68.6 | 54.9 56.4 
| | | 
Po Po | | 
| i 
0.03} 0.43 | 0.17 | 0.07; 0.01] 0.04} 0.03} 0.01| 0.03) 0.10, 0.14] 0.09} 0.03] 0.02 
0.02) 0.03) 0.04] 0.05; 0.04] 0.03} 0.04} 0.05} 0.05) 0.06) 0.06) 0.06) 0.04] 0.03 
0.04} 0.06] 0.05] 0.04) 0.10} 0.12] 0.08) 0.06| 0.12; 0.14) 0.13] 0.12] 0.151 0.21 
0.05) 0.05) 0.06! 0.06) 0.05/ 0.06] 0.06} 0.05; 0.07; 0.07] 0.06] 0.06/ 0.07{ 0.07 
31 Dec.| 0.141 0.27) 0.32] 0.22] 0.20) 0.25) 0.21! 0.17/ 0.27] 0.37] 0.39! 0.33] 0.29/ 0.33 
i 
i 1 
| 
31 Dec.| 0.11) 0.20] 0.25} 0.24] 0.20 | 0.19) 0.43} 0.44} 0.45] 0.21} 0.19) 0.45} 0.45) 0.14 
' 
t 
Poo | | 
| : 
31 Dec. | 0.18! 0.42} 0.10 | 0.10) 0.14 0.10 | 0.09} 6.10, 0.10] 0.10} 0.07} 9.06} 0.08 | 
i { : H i 
| i | | | 
| 
i 
31 Dec. | 0.08) 0.23] 0.061 0.04) 0.04) 0.05/ 0.06] 0.04] 0.44] 0.14) 0.28) 0.17] 0.08 
1 July 0.41} 6.38] 0.29) 0.17) 0.10; 0.22) 0.13} 0.18] 0.07| 0.09] 0.08; 0.14) 0.18] 0.19 | 
1 Dec. 0.30} 0.23) 0.08; 0.03; 0.06} 0.06] 0.06) 0.05] 0.10; 0.03; 0.04 eel 
0.71} 0.64] 0.37] 0.20) 0.146) 0.28] 0.19} 0.23) 0.47] 0.12] 0.09 - . | 


ANNEX TABLE 6. ~ STOCKS OF MAJOR AGRICULTURAL AND FOREST PRODUCTS (conchided) 


[ : { } 
| 1966 
Date | 1952 | 1953 | 1984 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | 1965 (Fors: 
cas 
|v ceeccccccccceeseeeeeevecvevuverenvnes Million metric 10ns 0c ccc cee eee t en neces 
LIQUID EDIBLE VEG- | i | | | i \ | 
ETABLE OILS AND OIL- i | | i | | 
SEEDS (oil equivalent) | | | 
' 
Uniced States ........ 1 Oct . 0.69 1 0.56 0.41 0.38 0.39 0.45 0.69 0.53 0.57 0.88 0.95 0.85 0.44 
| i | i 
| ee ee 
\ 1 
| | Pot | 
SuGaR (raw value) | | | | | 
l ' 
Cuba cece cece eee 34 Dec. | 2.2 1.5 | 1.9 | 1.6 0.6 0.7 0.5 4.2) 4.4 4) 1.0 0.3 | 0.2 02; ... | 
t H i ! i 
i j } : ( | | 
WorLp TOTAL 7 31 Aug. | 10.0 9.4 10.8 | 10.5 9441 8.7 8.5 | 11.8 | 12.5 | 13.2 10.8 8.5 8.8 | 15.0 | 
| 
| 
i \ | ' 
COFFEE i | | | 
{ 
Brazth cece eee 0.18) 0.20) 0.20; 0.20] 0.63 | 0.44) 0.87) 1.44) 2.64) 3.10] 3.42] 3.71 | 3.41) 3.30 | 
nails mien nee Unoeee nee nie els a Dee = oa inne ee 
- \ i i 
TOTAL | | i | 
5 COUNTRIES ® 30 June | 0.53 | 0.51 | 0.49} 0.38 | 0.86, 0.69} 1.17] 1.84) 3.15) 3.66) 3.96) 4.35) 4.16) 3.96 
| | | | | 
i i i 
| i \ | 
| | | | 
Tosacco (farm | | | | 
weight) | | i : : i | } | ' | 
, i | i | t | i 
: : i i { } | i i 
Uniced States *®.......4 1Oct. § 4.56) 4.66) 4.691 1.83} 1.89; 2.00) 1.89 | 1.81 | 1.74 41.70} 1.83] 2.00) 2.24 2.32 | 
| | | | | | 
ee re ro] Bo 
Poop po 
Corron (int) | | | 
i | | 
United States ....... 0.61) 4.22, 2.41 2.43 | 3.45 | 2.47 | 1.89| 1.93] 4.64) 1.57) 1.70) 2.43) 2.68) 3.10 
| ae ae a 
nT [oop an Se at nn nn Sank Snes Mae | 
WORLD TOTAL ® . 131 July 3.44 4.05 4.59 4.84 | 5.33 5.12} 4.81 4.61 4.42} 6.39 4.30) 5.061 5.63 6.06 
| | 
NATURAL RUBBER 
WorLp TOTAL . [31 Dec.| 0.73) 0.72) 0.731 0.76] 0.74] 0.76) 0.75 | 0.70/ 0.76) 0.76) 0.77 0.71, 0.82) 0.83 
NEWSPRINT | 
| ] iH 
North Americal®,..... 341 Dec. 0.89 i 0.80 0.77; 0.69! 0.92 0.92 | 0.99 | 0.98 0.93 0.93 i 0.95 0.89 0.941 0.88 
| | | | | 
| if 
SAWN SOFTWOOD 
European importers. [31 Dec. 5.74 6.19 5.10 6.09 5.32 5.62 5.42 | 5.12 6.22 6.14 6.06 6.34 6.97 7.441 
European exporters ?4. 134 Dec. ee 41.55 1.42 1.53 1.50 1.71 1.78 1.57 1.48 41.75 2.13 1.90 | 1.83 4.65 | 
North America ....... 31 Dec, | 14.01 | 15.68 | 14.23) 94.18 | 16.23 | 15.88 | 14.96 15.48 | 17.47 | 15.03 | 14.48 | 13.14 | 14.67 | 14.40 | 
' | | | | 
SAWN HARDWOOD | 
European importers**. [31 Dec. ; 1.29} 1.13 | 4.06) 41.22] 1.34 4.25) 1.26) 1.49] 4.25) 1.331) 1.24) 1.16) 41.19) 1.22 
European exporters?®. (31 Dec. wee 0.42 0.441 0.50 0.59 0.62 0.57 0.55 0.54 0.73 0.68 0.62 0.52 0.56 
North America ....... 31 Dec. 5.41 5.41 4.62 4.17 4.77 4.73 4.77 4.79 5.06 4.11 4.36 4.85 3.80 3.05 
i 
Note: Quantities shown include normal carry-over stocks. 
‘Burma, Thailand, Republic of Viet-Nam. — ? Barley. oats, maize, sorghum and rye. ~* Maize and sorghum, | October. — 4 Austria. 
Belgium. Finland. Federal Republic of Germany. Ircland. Netherlands, Norway. Sweden, Switzerland. United Kingdom and (from 1957) 
France, ~ * Manufacturers’ stocks and ccc uncommitted supplies. — * Cottonseed. 1 August and soybeans | September. — ? Excluding the 


U.S.S.R. and China (Mainland). ~ * Brazil, Col 
estimates of cotton afloat. — " Including estimates of rubber afloat, but excluding str 
and United States consumers. ~ ® Belgium-Luxembourg 
Poland. Yugoslavia. ~ 


~ 4 Austria, 
Yugoslavia. 


+5 Belgium-Luxembourg. 


Federal 
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ombia. Ivory Coast. Uganda and United States. — ° Flue-cured types. 


United Kingdom. ~ 


1 July. ~ 1° Including 


b strategic stockpiles, ~ % United States and Canadian mills 
. Denmark, Federal Republic of Germany. Netherlands, Switzerland. United Kingdom. 
Republic of Fermany, 


* Austria, Bulgaria, 


ANNEX TABLE 7. — Invesrmenr! og Unrrep States Commopriry Creprt CORPORATION AS OF 30 ApRiL 1966 


Quantity 


Se ee eee ee eee eae ... Thousand metric tons See ee eee ee eee eens 
Wheat .0......ccee eee 24 208 | 28156 | 29073 | 24453 | 24174) 33937] 35512]; 37888, 34209; 34037] 26815] 219911 14776 
Rice oe eee eee eee 58 763 1 322 804 732 535 455 240 34 73 | 96 165 154 
Barley oo. ..ce cece eee 622 | 2 044 1 987 1 776 2 698 3 242 3 383 2 184 1 344 1 468 | 1 235 900 239 
t if 
H [ j 
i 
Oats bet e de eeeeeeeee 589 1 052 4 222 | 650 732 1 376 646 | 598 557 688 | 1 026 1 378 1 574 
Maize oo... cece ane 20 568 | 22255 | 29 192 | 34 801 | 37 211 | 39206 | 45291, 54012) 43587} 40036! 39167) 31 8601] 23 796 
Grain sorghum ....... 4029 | 2927) 2987) 2 040 | 8295 | 13498 | 14964 18784) 19070| 18618) 17667] 16 381 | 13 268 
| | | | | 
Butter oo... cere eee 165 149 34 | 16 AS 20 27 40 144. 176 80 35 — 
Cheese ..........000. 164 176 130 87 74 5 4 | _ 38 30 10 3 — 
Dried milk ........... 298 101 81: 65 70 | 59 408 17 27 311 147 127 20 
Soybeans .......... eee 101 876 | 270 | 1 28 1 746 3 255 | 1 598 89 2 565 1 567 1 588 368 830 
i | 
Linseed. ... 0... ccc eee 382 201 | AA | 351 59 279 18 6 5 | 141 346 184 358 
Linseed of} ........... 31 37 26 mo — oo 14 — ~— — | 36 36 
Cottonseed off ....... 469 470 | a _ 7 —| _ — 4 5 15 _ 
. | 
Cotton linters ........ 279 318 | 144 | 20 — | — — — 
Cotton, upland ....... 1 674 1 817 | 2 839 | 2 056 973 | 1 628 | 1 179 | 565 4 203 2 24 2 579 2 903 3 435 
Wool ccc cece cece eee 55 70 54 | 24 — — | | — ~~ _ — _ a 
1 i | 
t 
Tobacco .......c.e eee 281 | 366 | 402 | 454 | AQT 414 | 317 | 280 211 285 432 535 479 
i i ] 
Value 
Le ee enn en ene enn eee een teen eae Million dollars 00.0 cee te cee eee nee 
Wheat ....cccceeee ees 2 155 2633) 2795; 2411} 2 402 3 105 3253) 2772 2 459 2 499 1987; 1 575 1 041 
Rice oo. ec cee eee ee eee 6 98 | 232 107 104 81 65 26 5 9 4 19 17 
Barley ....cceee eee eee 34 107 | 92 87 114 155 113 85 52 56 | 48 34 19 
| 
| | | 
Oats oe eee eee eee eee 32 58 | 60 32 32 57 7 21 21 26 40 | 55 61 
Maize occ cceec cece eee 1 296 1437) 4 926 2 289 M4) 2 486 2 786 2 688 1 952 1 818 1 766 1 438 1 059 
Grain sorghum ....... 60 167 128 105 | 393 706 833 797 810 800 765 729 | 579 
' 
Butcer 245 212 hs 24 60 26 35 53 191 227 103 | 45 — 
Cheese ... 146 156 | 411 73 62 4 3 _ 32 25 | 8) 3 — 
Dried milk .........0. 409 38 30 | 24 26 20 | 34 35 80 102 48 a 6 
Soybeans ........000.. 40 70 | 20 95 131 247 | 114) 6 214 129 130 30 | 68 
Linseed. .......002-0e- 56 25 5 42 7) u | 2 1 i 16 39 21 | 40 
Linseed of] ........... 13 14 9 ~— —~ — | 4 — | ~— —~— | a) 9 
t 
Cottonseed ofl ....... 185 64 2 _ 7 | _ _ —| 1 1 5 — 
i | H | 
[ 
Cotzon linters ........ 58 67 31 & — a _ — a | — —| —~ _— 
Cotton, upland ....... 1 268 1 439 2 268 1 580 642 1 260 947 440 894 1 600 1 842 1 995 2 268 
Wool .....ceee cece ees 81 103 82 35 - 
| 
Tobacco ......-. ee eee 270 406 535 609 590 | 894 444 393 324 461 679 | 843 786 
Other commodites .... 165 | 167 | 263 301 274 | 154 176 144 152 | 191 160 | 110 156 
TOTAL 0.0.00... 6189; 7 261 8 633 7 816 7 254 8 933 8 833 7 428 7 184 7 960 7 627 | 6 952 6 109 
| aie ede nil haa nei eenneie nie ein ea ee ” 
Se eee ee een een eee n eee tenn ene POFCORIAZE 6 ee ete teen nes 
Change from previous f ' | | | | 
YOAl veccccee eee eees + 97) + 417 | + 19) — 9) 7 | + le Fl tf) — 3B) + 1 | — | — Gl 12 
i 


Source: United States Department of Agriculture, Commodity Credit Corporation, Report of financ'al cond'tons and operations, 30 April 
1954-30 April 1966. 

Stocks pledged for outstanding loans and stocks In price support inventory. - * As from 1961 the values are in accordance with the 
new accounting policy adopted by the cce as of 30 June 1961. The 196i total comparable with the previous years is $8.748 million and 
the percentage change 1960/61 refers to this amount. 
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ANNEX TABLE 8A. — PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES 


WESTERN EUROPE 


Austria 


Belgium-Luxembourg 


Denmark 


Finland 


France 


Germany, Fed. Rep. of oo... ek 


Hungary 


Ireland 


Period 


4934-38 
4948 ]49-1950/54 
1954 [52-1953 /54. 
4954 [55-1956 /57 
4957 58-1959 /60 
1960 /61-1962/63 
1983 /64 

1964/65 


1936-38 
1948 /49-1950/54 
4954 [52-1953 /54 
41954 ]55~1956 /57 
1957 [58-1959 /60 


~ 1960 [64-1962 /63 


1963 /64 


1934-38 
4948 49-1950 /54 
4954 [52-1953 /54 
1954 ]55-1956 [57 
1957 [58-1959 /60 
4960/61~1962/63 
1963/64 

1964/65 


1934~38 
4949 |50~1950/54 
1954 [52-1953 /54 
4954 /55~1956/57 
1957 [58-1959 /60 
4960 61-1962 /63 
1963 /64 


1934~38 

1948 /49-1950/54 
1951 /52-1953 /54 
1954 | 55-1956 /57 
1957 /58~1959/60 
1960 /61-1962/63 
1963 /64 


4935-38 
1948 /49-~-1950/54 
1954 /52-1953 /54 
4954 ]55-1956 /57 
1957 /58-1959 /60 
1960/$1~-1962/63 
1963 /64 

1964/65 


1935-38 
1948 ]49-1950/54 
1952/53 
1954-56 
1957-59 
1960-62 

1963 


1960-62 
1962 


1934-38 
1943-50 
1951-53 
1954-56 
1957-59 
1960-62 
1963 


Cereals? 


Potatoes 
and 
other 
starchy 
foods? 


= 
isa 
o 
wn 


98. 


122. 


99. 


= 
N 
SRN On OD OCOuUbDbwuUuaSds 


oO 
a 
anos 


Sugar ® 


Pulses, 
nuts Vege- 
and tables * 

seeds ¢ 
.... Kiograms 
3.8 57.8 
2.7 60.6 
2.0 61.4 
2.5 63.2 
3.2 65.1 
3.8 61.9 
3.3 69.4 
4.0 66.7 
5.9 49.3 
3.9 60.4 
3.8 65.6 
3.9 65.1 
4.0 68.9 
3.8 76.3 
4.6 83.9 
4.6 58.0 
6.8 72.3 
5.3 63.7 
4.7 61.9 
4.0 65.7 
6.3 66.4 
8.1 68.0 
7.7 63.3 
3.3 30.0 
1.8 17.8 
2.0 18.5 
2.1 19.41 
2.1 20.6 

1.6 15 


= 


AUP AD 


wo ms 
NON WOO Aw NOOman OF DH 
= 
=~ 
3 


4. 3 

3 45 
3. 45 

3 46 

3 9 

3 $3 

3 50 
14.8 27 
13.0 66 
14.4 | 100.0 
15.9 | 110.8 
14.6 | 118.2 
14.2 | 134.8 
13.4) 158.6 
3.1 80.3 
3.3 76.8 
1.5 $3.2 
2.2 58.8 
1.6] 58.6 
1.7 60.8 
2.4 62.7 
2.8 65.4 
3.5 65.4 


Meat ° 


Eggs? 


Fish ® 


10.2 


Milk? 

Fat |"Protein 
7.0 74 
5.0 6.0 
6.4 74 
6.9 7.6 
6.9 7.6 
6.9 74 
6.8 7.3 
6.8 74 
2.8 4.2 
4.2 5.4 
4h 5.9 
4.5 6.2 
4.7 6.8 
§.3 6.4 
6.2 7.2 
7.7 7.7 
8.3 9.9 
8.3 9.4 
8.1 7.9 
8.8 8.4 
9.0 8.9 
9.4 9.0 
9.9 94 

10.6 9.9 

12.0 12.0 

12.6 12.5 

12.8 12.7 

12.0 12.0 

12.3 12.2 

12.5 12.4 
44 5.0 
4&4 5.0 
4.5 5.2 
4.8 5.6 
5.7 6.7 
6.0 7.3 
6.0 7.3 
5.7 6.6 
44 5.8 
5.4 6.7 
5.7 6.8 
5.7 7.0 
5.7 7.0 
5.6 74 
5.6 7.0 
3.9 4A 
2.6 2.9 
3.3 3.3 
4.3 45 
4.6 4.8 
5.4 $.3 
5.6 5.7 
4.0 4.3 
3.8 4.0 
5.5 8.9 
6.6 8.8 
74 8.8 
8.6 7.6 
7.9 8.8 
8.6 9.3 
8.7 9.3 
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ANNEX TABLE SA. — Per CAPUT FOOD sUPP 


LIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued) 


Netherlands 


Norway 


Sweden 


Switzerland 


United Kingdom 


Period 


1934-38 
4948 [49-1950 / 54 
1954 /52--1953 /54 
1954 /55~1956 /57 
1957 /58-1959/60 
1960 61-1962 /63 
1963 [64 
1964/65 


1936~38 
4948 /49-1950/51 
1951 /52-1953 /54 
1954 /55~1956 [57 
1957 /58-1959 /60 
1960 [61-1962 /63 
1963 /64 
1964165 


1934-38 
1948 /49~-1950/51 
1951 /52~1953 /54 
1954 /55-1956 /57 
1957 [58-1959 /60 
1960 /61-1962/63 
1963 [64 
1964/65 


1961-63 


1937-38 
1948-50 
4951~53 
1954-56 
1957-59 
1960-62 
1963 

1964 


1961-63 


1952./53-1953 [54 
4954 /55~1956 /57 
1957 [58-1959 /60 
4960/61-1962/63 
1963 [64 


1934-38 
1948 /49~1950/51 
4951 /52-1953 /54 
1954 /55~1956 /57 
4957 /58--1995 /60 
1960 /61-1962 /63 
1963/64 
1964/65 


1934-38 

1948 /49-1950/51 
1954 (521953 /54 
1954 [551956 /57 
1957 /58-1959/60 
1960/61-1962/63 
1963 [64 


1934-38 
1948/49-1950/54 
4954 (52-1953 /54 
1954 /55-1956 /57 
1957 [58-1989 /60 
1960/61-~-1962 /63 
1963/64 
1964/65 


Cereals + 


74, 


coed 
ees 
oOo OMAN ® Uw OO 


419. 
4116. 
103. 


es 


109. 
4116. 
108 
4101 


wu ooh ROKKRaanu waBWNROW 


ose] 
= 


79.8 


| 


iPocatoes 


and 


other 
starchy 
foods * 


= 
~ 
oOuUwN >A PRA oO 


415. 
158. 
415. 


Re] 
ON NOaNwnvnre 


> 
o 
a 
= 


o 
wo 
=~ OWN YD 


= 
i=] 
ao 

WA AN 


= 
i=) 
=< 
es 


= 
Q 
mB} 
ow w 


Qa 
a 
= 


= 
Ounooann ANN OE 


97. 


wo 
a 
aw 


t 
| Pulses, Milk? F. 
Sugar # ue went, Meat ® | Eggs? | Fish ® one and 
seeds * Fat Protein a 
eens .... Kilograms per caput per year ceccc ccc ccc cece cece ccecs 
7.8) 18.9} 55.8| 20.4 7.3 3.4 2.6 2.81 14.7 
W7 9.8) 81.3) 15.3 6.0 4.0 3.2 2.9 9.9 
14.3) 44.2) 92.51 17.6 6.9 45 3.2 3.5) 12.4 
16.4 9.2} 95.9] 20.7 7.8 42 3.5 3.8] 12.4 
18.9) 10.6} 127.7) 25.7 8.5 4.6 3.8 4A 14 
22.9 7.6} 138.6) 30.7! 9.3 5.4 4.0 4.3) 16.8 
25.2 9.6) 144.4) 35.1 9.8 5.2 3.9 4.5) 18.5 
25.4 9.0) 146.0} 35.0 9.8 5.3 4.0 4.7) 18.8 
29.4 5.4 67.0} 37.6 9.4 6.4 6.8 7.3 | 20.6 
35.8 3.7) 67.8) 27.7 49 6.2 7.2 8.7) 22.9 
35.6 3.5) 63.6] 34.6 6.6 5.4 7.4 8.6] 25.0 
38.9 45) 66.2) 43.1 10.5 AT 7.4 8.5 | 23.8 
39.8 4.0) 66.4, 44.2) 44.7 42 7.6 8.5 25.0 
42.9 4.2} 69.9} 45.9} 12.0 5.6 8.1 8.5 | 28.8 
45.4 Ao) 73.71 544 13.7 6.4 8.4 8.6] 28.6 
40.6 4.5) 76.4 54.4 12.9 6.3 8.2 8.4) 29.4 
30.3 3.4 19.3] 37.9 6.9 | 24.0 8.2 8.4) 24.9 
24.5 3.4) 284) 33.0 7A 24.6) 14.01 10.0) 23.4 
32.0 2.7) 3.2] 344 6.7} 20.2) 14.5 9.7) 25.7 
38.9) 44 34.5 | 37.4 7.7) 19.7) 44.7 9.4 26.5 
/ 38.4 3.3) 35.8 37.9 7.9} 17.9) 14.8 9.0} 25.1 
| 40.2 3.7) 33.4, 39.6 8.8; 20.2) 11.4 8.3) 23.0 
| 40.3 3.6) 38.4) 40.8 8.8) 20.4) 14.7 8.6) 24.8 
38.6 3.6) 32.8) 39.3 8.8) 20.2) 11.7) 87) 24.3 
31.2 1.8) 92.4 54.3 7.7 441 7.2) 69 9.5 
10.0 | 8.6 | 109.7) 15.0 3.2) 16.7 0.5 0.5) 14.6 
42.41} 12.3} 107.3} 16.0 2.6) 16.2 0.8 0.7) 13.8 
13.7 7.8) 107.6) 16.9 3.4) 17.2 1.2 14 15.4 
15.5 9.51} 409.5 | 20.2 3.31 18.3 1.4 1.3) 15.4 
17.0 8.8) 111.7) 18.0 3.51 19.6 1.5 1.4) 14.9 
19.0 9.4) 117.2) 19.7 3.6] 20.8 1.6 1.5] 15.5 
1 49.4 9.8} 132.6) 19.8 3.7) 19.8 1.7 1.6) 16.2 
20.0} 10.1) 132.4) 19.0 3.8] 23.0 1.7 1.6) 16.6 
13.4 9.3) 61.5) 34.8 5.2 2.0 5.2 5.0 45 
10.6} 14.84 102.0) 14.1 47 9.9 2.4 2.4) 15.5 
13.5) 15.6) 102.4 14.2 5.2) 10.5 2.5 2.7) 16.4 
15.4) 18.4) 144.5) 16.0 5.3) 14.2 2.4 2.7) 18.0 
18.7 | 14.7 | 130.0, 20.9 7.3) 13.2 2.4 2.8) 20.4 
19.2) 44.8) 135.8) 26.3) 14.2) 13.9 2.7 3.2) 23.5 
43.7 2.9) 204 49.0 83) 17.5) 1.4) 10.3] 17.8 
Ahh 3.3 | 25.0) 48.7] 10.6] 15.7, 11.0 9.5 | 20.4 
1.3 2.6) 25.0) 49.2) 14.3) 17.6} 10.7 9.7} 20.3 
42.0 3.0 | 25.4 50.2) 14.4] 18.3) 10.3 9.3} 21.0 
M0 3.0! 25.4) 50.0) 14.61 17.9} 10.5 8.9] 21.2 
AB 3.4] 29.9) 51.2) 12.0] 19.6 9.9 9.3} 23.0 
38.9 3.2) 31.5) 51.9] 11.8] 20.5 9.6 9.4) 22.4 
39.0 3.3) 34.6] 52.5) 11.8) 21.3 9.7 9.4] 22.0 
38.1 45) 61.9) 53.2 8.8 1.4) 14.2) 14.3) 15.4 
37.6 5.8) 72.9) 441) 8&6 2.0) 14.3) 14.2) 14.7 
| 38.4 7.0 72.5) 47.8 8.9 2.35 10.8) 10.6) 15.5 
40.4 7.0) 75.4 51.4 9.7 2.8) 10.5) 10.4) 17.3 
39.3 7.7 | 76.2} 54.6 9.9 3.0} 10.4 9.7} 18.6 
42.8 7.8/ 75.2) 59.9 9.9 3.71 10.4 9.0} 19.9 
38.1 8.7} 79.3 64.4) 10.0 4.0) 9.9 8.6) 20.6 
42.3 4.6) 54.5] 53.0) 128) 11.9) 5.3 5.4 21.2 
| 388) so) 6.9) 49.8] 134 44.5) 7.2) 7.2 21.4 
| 40.5} 5.2) 56.2) 55.0) 125 9.8, 7.2, 7.2) 21.0 
1 46.6) 6.3) 5851 67.6) 13.4) 99) 7.3) 7.2) 22.4 
| 48.8) 8.7 | 59.6, 70.5 14.6, 104) 7.3) 7.3) 22.2 
49.1) 5.8) 58.3 | Wh) 15.2, 96) 7.6 7.6 | 23.0 
45.9 6.3] 605] 74.0) 15.5) 9.3 1 7.71 7.7) 24.0 
48.2, 5.8} 59.2) 74.0 | 16.5 | 10.2 | 7.8 7.6 | 24.0 


ANNEX TaBLe 8A. — PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued) 


Yugoslavia 


Nort America 


Canada 


United States oo... cc cee cece ee ee eee 


Latin AMERICA 


Argentina 


Bolivia co. cece cece eee eens 


Brazil 


Chile 


Period 


1952/53 
1954-56 
4957-89 
1960-62 
4963 


1935-39 
1948 [49-1950 /51 
1951 /82-1953 [54 
1954 /[55~1956 [57 
1957 /58-1959 /60 
1960 [61-1962 /63 
1963/64 
1964/65 


1935~39 
1948-50 
1951-53 
1954-56 
1957-59 
1960-62 
1963 

4964 


1935-39 
1943 

1951-53 
1954-56 
1957-59 
1960-62 
1962 


1961-63 


1935-39 
1948-50 
1954-53 
41954~56 
4987-59 
1960-62 
1962 


1935-39 
1948 

1951 /52 
1954-56 
1957-59 
1960-62 
1962 


1957-59 
1960-62 
1963 


4963 
1959 


1954-56 
1957-59 
1960/61 
1961 


Ceroals ? 


Potatoes | 
and | 
other | Sugar® 
starchy 
foods * 
64.0) 8.4 
60.3 10.4 
66.8 13.5 
67.3 16.3 
66.1 18.2 
if 
| 
{ 
| 
60.4) 42.7 
75.3 46.6 
67.3 43.3 
68.0 4.3 
63.2 442 
64,4 44.9 
70.9 42.7 
71.6 45,7 
66.6 44.0 
52.1 ADA 
50.1 42.2 
49.0 42.0 
47,7 44.7 
47.6 40.8 
50.0 40.1 
47.1, 39.8 
65.8 26.9 
88.1 35.0 
79.0 31.8 
83.5 33.8 
69.9 33.5 
87.9 35.3 
68.7 36.9 
466.9 18.0 
91.4 4.7 
147.7 30.9 
139.2 33.4 
149.8 37.4 
142.4 38.2 
149.3 | 40.4 
156.4 38.6 
73.3 25.4 
79.5 25.0 
61.3 26.9 
75.5 27.0 
75.7 22.5 
70.3 31.2 
66.5 23.2 
443.9 48.4 
4905.6 49.8 
*1498,3 51.6 
7149.3 60.0 
494.0 20.6 
3437.2 22.8 
420.81) 19.7 
1433.4 34.3 
433.4 26.5 
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| Pulses, 
puts | Vese-, | Meat® | Eggs? | Fish # 

i seeds * 

.... KHograms per caput per year ... 
6.8 31.6 20.0 2.2 1.4 
9.3 39.0 23.2 2.4 1.3 
9.3 49.6 24.5 3.4 1.8 
9.9 55.1 28.4 3.2 1.2 
9.6 | 64.0 24.8 3.4 1.3 

\ 
| 
_ 
i 
5.7 56.2 61.9 13.8 5.4 
6.6 70.2 70.5 15.4 6.0 
49 70.7 69.3 14.7 6.0 
5.3 71.4 75.0 16.2 6.0 
5.0 TA. 77.2 16.4 6.0 
5.4 76.7 77.6 15.4 5.6 
5.1 69.4 86.4 14.5 6.6 
5.7 73.5 85.7 14.5 6.8 
8.7 105.4 71.6 16.2 4,9 
7.3 102.6 81.8 21.7 5.0 
7.0 97.4 84.3 22.1 5.1 
6.7 95.1 92.4 22.5 4.9 
6.6 93.7 92.0 20.5 4.8 
7.9 98.6 95.5 18.8 4.8 
8.1 | 98.0 99.6 18.2 4.8 
8.0 96.4 102.6 18.1 4.8 
2.5 24.5 106.9 7.4 2.2 
2.1 39.6 116.3 7.4 2.0 
4.0 44,7 102.8 8.6 2.3 
3.2 49.3 108.0 6.6 2.0 
2.4 44.1 109.3 7.2 1.9 
2.6 47,7 99.8 8.1 2.1 
2.2 47.2} 101.3 7.0 2.0 
2.4 32.6 18.4 1.0 0.2 
22.0 20.0 49.8 2.6 0.9 
24.9 4.2 28.4 2.2 1.9 
25.2 5.3 28.3 ‘2.5 1.9 
26.4 6.4 28.6 3.1 2.2 
25.8 7.5 29.6 3.3 2.1 
29.6 8.1 27.5 3.4 2.6 
29.7 3.8 27.6 3.5 2.9 
10.3 50.0 38.4 1.7 3.2 
6.0 54.0 37.9 2.0 tee 
9.1 56.1 29.9 47 5.5 
7.6 66.8 31.3 44 8.3 
7.1 69.1 32.0 2.6 7.6 
9.8 80.5 33.3 4.2 6.2 
10.0 73.3 35.0 5.4 6.8 
5.8 14.6 33.9 2.7 0.8 
5.3 12.3 35.9 3.4 1.2 
5.2 11.8 36.6 5.6 1.2 
97 8.9 19.9 6.3 4.2 
16.6 22.5 18.5 3.6 3.5 
9.4 19.2 11.1 3.5 2.2 
9.0 25.4 13.5 4,2 3.0 
10.8 46.1 20.8 2.2 4S 
9.4 31.4 14.4 4,3 5.0 


18.8 
20.2 
19.0 
18.9 
19.1 
19,3 
19.9 
19.3 


20.6 
19.8 
18.8 
20.6 
20.6 
20.6 
20.8 
21.6 


15.3 
15.8 
18.2 
17.8 
16.4 
15.7 
16.2 


44 


5.1 
5.7 
6.4 
7.4 
7.8 
77 
8.1 


4.7 
5.6 
7.9 
6.9 
9.6 
7.4 
8.4 


5.1 
3.7 
3.4 


6.8 
4,2 


4.6 
5.4 


2.9 
4.6 


Mille * 

Fat Protein 
2.7 3.4 
3.4 3.8 
4.9 4,9 
3.5 4A 
3.3 4.2 
7.6 6.8 
8.4 8.9 
7.9 8.5 
8.2 8.9 
7.8 8.7 
7.3 8.5 
7.4 8.2 
7.1 8.2 
7.6 7.2 
8.9 8.2 
8.7 8.4 
8.7 9.0 
8.7 8.3 
8.2 8.6 
8.1 8.6 
8.4 8.6 
5.4 5.3 
5.5 5.1 
5.1 5.1 
5.0 4.6 
4.2 3.9 
3.6 3.4 
3.6 3.5 
1.3 1.3 
2.7 2.6 
4.2 1.2 
1.6 1.6 
1.5 1.5 
1.6 1.5 
1.9 1.8 
1.9 1.8 
1.6 4.5 
3.2 3.0 
3.6 3.5 
3.9 3.9 
3.3 4d 
2.6 3.5 
2.7 3.7 
2.2 2.2 
2.2 2.2 
2.4 2.4 
3.6 3.6 
2.8 3.0 
2.6 2.6 
2.8 2.8 
24 2.4 
2.8 2.8 


ANNEX TABLE 8A. — PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued) 


7 { 
| 
(Potatoes P Milk ® 
ulses, 
Pariod a and 3 nuts Vege- ‘ . . Fats 
erto Cereals?) other | Sugar and. | tables # | Pacat® | Eggs? | Fish 8 jmp and 
starchy- seeds 4 “me oils 
foods 4 Fac Protein 
scenes sete eee ee ee ees ee. Kilograms per Capit Der VEAP 666. eee ee 
El Salvador oo... cccceeeceeeeeeees 1960-62 | 129.4 2.9 22.9 11.6] 4.8 12.81 4.7 4.2 3.0 3.0 5.5 
1962 } 133.2 2.9 24.3 12.3} 4.8 | 12.5 | 4.8 4.2 3.0 3.0 6.7 
| ! Hi 
Guatemala oo... 0... c cece ccc ee ences 1960-62 144.2} 7.8 25.9 8.5 | 38.7 12.4 1.9 0.2 4.4 14 2.9 
1962 153.4) 178.4 25.5 8.9 | 38.6) 14.3) 1.7 0.2 1.2 1.4 2.9 
Honduras .... cece cccceececeetececs 1960-62 106.8] 44.4) 21.6 14.0) 5.2) 10.8 4A 0.7 0.8 2.5 3.5 
1962 106.6 44.3 W4 10.6 4.9 10.2 44 0.6) 0.8 2.5 3.8 
Jamaica oo. ccc cec cece eee ee eect ene 1958 81.3 | *463.6 35.8 10.8 17.3 17.4 4.2 1.4 1.3 2.0 7.0 
Mexico oo. ccccccccccccccaccceceeues 1954-56 126.3 | *46.5 32.3 W935... 19.7 4.2 2.2 2.4 2.4 9.5 
4987-59 122.2 | 7744.3 32.0 244 see 22.2 6.4 2.3 3.4 3.0 9.3 
4960-62 427.5 | 147.2 33.3 22.7 12.5 22.7 5.4 2.5 43 4.2 11.0 
4962 426.9 | 1948.2 34.3 23.8 11.8 23.7 5.0 2.4 4.6 4S 10.6 
Panama ...cc ccc cec eee e eee eee eneeee 1960-62 402.7 68.6 2A 15.8 | 12.4 344 4h 4.8 1.9 1.8 TA 
1962 100.7 65.8) 22.2 15.5 12.3 37.6 3.8 5.2 1.8 1.8 TA 
Paraguay 0... 00s cece cece eee ee eee ee 1987-59 76.5 | 271.2) 15.8 15.6 36.3 set 0.6 0.4 2.6 2.6 4,3 
1960-62 75.4 | 262.4 16.1 44.5 16.2 44.9) 0.6 3 24 2.4 4.8 
1962 80.8 | 254.2) 14.4) 14.9 16.5 43.6) 0.6 0.3 2.3 2.3 4.8 
et 1952 | 422.4 | 184.8 24.3 9.6 54.8 22.4 3.0 2.3 1.2 1.2 6.4 
1957-59 93.5 | 152.4 26.4 9.7 89.2 18.6 0.8 5.7 1.2 0.9 8.4 
+ 1960-62 95.7 | 126.7 25.5 9.8 76.3 26.3 3.7 6.7 1.4 1.4 5.0 
1963 91.41 153.3 27.8 10.7 98.2 16.6 0.9 8.2 1.2 1.6 6.9 
SUPINAM ec cee cece ee ne ee ee enone 1958-59 142.0 | 428.8 | 28.0 9.2 11.4 8.0 24 9.4 1.2 1.4 9.3 
1960-62 119.8 | 7127.2) 27.5 83) 114.3 9.4 2.61 9.6 1.4 1.5) 10.2 
4963 99.8 | 126.71 27.4 B84] 13.2 9.3 2.4) 8&7 1.4 1.6) 14.7 
1964 447.7 | *430.2 26.9 9.4 45.9 41.0 24 9.4 4.3 1.4 42.8 
Uruguay ee. cece cece eee e cece eee ee 1948-50 99.4 51.0 33.2 2.8 22.4} 115.0 TA 4.4 5.6 5.4) 14.2 
4952-53 96.2 58.7 32.2 2.3 26.6 | 122.8 6.6 44 5.9 5.6 15.9 
1954-56 98.8 61.5 32.7 2.0 36.5 | 108.9 6.6 14 6.3 6.4 16.6 
1957-59 91.7 64.7 32.4) 2.2 47.5 | 111.4 6.9 14 6.3 6.1 21.2 
1964 89.7; 70.0 33.4, 4.0 39.3) 101.0 6.6) 1.5 74 7.3 17.2 
i 
} i 
Venezuela oo... ccc cee e ee een eee eeees 1952-53 82.4 | 1787.0 32.91 14.2 9.8) 18.6 42} 62) 26 2.4 6.1 
1954-56 78.3 | 7774.3) 30.0 12.6 99) 7) 4h 5.6) 27 2.6 6.6 
1957-59 7e.4| 92.0] 30.9) 14.5) 1.9) 22.8) 40) 77 | 3.4 2.9] 7.8 
1960-62 87.5 1*7400.0 33.9) 16.7 13.5 25.3 3.3) 67) 3.2 3.0 9.5 
1962 89.3 °9110.9 34.0 13.8 12.5 26.2 2.8 6.5) 3.3 34 10.3 
{ 
| 
\ 
Far East 
Ceylon ..cccecsccecerceseceeeetenes 4952-53 418.0 34.8 16.2 32.4) 44.8 2.8 1.6 5.4 0.5 O51 3.9 
1954-56 424.8 33.8 16.5 34.0! 41.8 2.8 1.2 5.4 0.6 0.5 3.7 
1957-59 425.7 22.0) 18.3 29.9 43.3 2.8 1.0 6.4 0.6 0.5 3.6 
1960-62 427.3 34.7 18.6 29.6 ADA 2.4 44 6.0 0.7 0.5 3.6 
1963 138.8 30.0 wee 28.2) 39.6 2.0 4.8 6.4 0.7 0.6 3.6 
4964 131.3 35.4 Ws 30.6) 39.6 2.0 1.9 | 6.9 0.7 0.8 3.6 
China (Taiwan) oo. cccceseeeceeeeeues 4935-39 98.5 | 120.8) 14.0 5.4) 64.9 18.5 2.3 12.9 _ — 3.0 
4948-50 137.5 76.2 94) 5.6) 62.2 11.0 4.5 5.9 ~ —_ 2.2 
1951-53 V5.4) 65.6 9.4) **8.0 | 61.8) 16.8 4.6 | 8.3 — —) 3S 
1954~56 448.3 70.3 9.4) Mo 58.4 16.8 1.71) 9.6 — —| 3.8 
4987-59 155.6 72.2 9.41 404 | 897 1841 4.7 10.4 — — 4.0 
1960-62 466.5 63.8 9.417404) 584 16.0 1.6) 42.2 — | — | 46 
4963 456.8 50.4 9.21 *40.3 60.3) 17.9) 4.9) 437 “| —| 4.8 
1964 450.8, 60.5| 9.6 "44.9 ) 56.6 | 18.4) 2 AAR me 8 
i ' | i i | i 
Indi cece eee tree ete es 4934-38 139.4 7.7) 43.0) 21.8 | 25.0) 3.0) 94 0.8 | 13.5) Mag) 73.0 
4949/50-1950/51 | 118.2 8.8) 174.8) 20.6) 14) 04 | 0.9) 225) TL | **3.0 
4954 /52-1953/54 | 121.4!) 14.4 14.21) 21.9 [1.4 | 0.2}; 0.9 49.6 443 | 163.0 
4954 /55-1956/57 | 126.4 10.7) 43.4) 24.2 | . 4.5 j 0.2) 0) M27] O48y 53.6 
4957 [59-1959 /60 | 134.2 10.6 43.8) 23.5) wae) 45 | G2) 4.0 M497] 4.8) *83,9 
1960/61-1962/63 | 139.5 10.6) 18.0) 22.9 | 2.8 4.5 0.2 4.0 | lig y | 14g] 13.8 
1963/64 442.0) 10.9!) 47.4 | 18.9 | 2.7 4.5 | 0.2 | 1.2) 27 | ag) 134 
{ i i 
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ANNEX TABLE 8A. — PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED COUNTRIES (continued) 


Pakistan 


Philippines '* 


NEAR EAST 
Afghanistan ....-. cece sees e eee eeeee 


Jordan 


United Arab Republic..., 


Period 


1934-38 
1948-50 
1951-53 
1954-56 
1957-59 
1900-62 
435. 


1964 


1934-38 7* 

4949 /50-1950/51 
1951 /52-1953/54 
1954 /55~1956 /57 
1957 /58-1959 /60 
1960 /61~-1962/63 
1963 /64 


1953 
1954-56 
1957-59 
1960-62 
1963 
1964 


1961 /62 
1960 
1960-62 


1950/54 
1951 (52-1953 /54 
1954 /55~1956 /57 
1957 /58--1959 /60 
1960/61~-1962/63 
1963/64 


1957-59 
4960-62 
1963 
1964 


1960-62 
1963 
1964 


1959 
1961-63 
1960-62 


1934-38 
1948 [49-1950 /51 
1954 /52~1953 /54 
1954 /55~1956/57 
1957 /58-1959 /60 
1960-61 


1948 /49-~1950/51 
4954 [52-1953 /54 
1954 /55~1956 /57 
1957 | 58-1959 /60 
1960 /61~1962/63 
1963/64 


| Potatoes 
| and 
Cereals), other 
starchy 
| foods 
| 
| 
| 157.7 | 46.4 
157.0 | 62.5 
| 146.8) 56.7 
| 450.8 | 62.4 
153.5 | 66.6 
149.2 68.9 
148.3 65.8 
147.4 | 67.4 
439.1 7.7 
160.0 
152.9 
149.6 2 
153.3 3.7 
154.7 4.6 
| 165.3 8.1 
112.3 44.0 | 
114.1 43,7 
114.7 | 43.2 
118.3 42.8 
126.7 | 42.3 
124.4] 46.2 
| 473.81 0.2 
143.8 3.5 
| 129.6) 5.4 
| 433.1 45,4 
150.1 39.6 
140.4) 46.8 
122.9 | AD 
116.4 37.6 
410.2 | 38.4 
129.1 12.6 
135.9 10.4 
104.2 12.5 
4.2 Wa 
| 421.6 15.6 
| 116.7) 19.4 
| 85.9) 22.4 
) 414.7 17.0 
443.3) 47.1 
157.6 8.9 
193.3 5.9 
186.4] 18.2 
193.8 | 28.3 
200.8) 29.4 
199.6 | 39.6 
223.0 38.5 
172.9 10.6 
174.6 8.8 
180.0 9.0 
| 184.0) 9.4 
| 198.6 10.7 
23.8) 44.5 


| | | Milk? 
Pulses, 
Sugar? ae Rie | Meat® | Eggs Fish: || Sees 
seeds * | Fat Protein 
Kilograms per caput Der YeQr vicevsccccrecneene 
14.1 |'%6.7 | 70.6 2.8 2.37] 9.6 ~ _ 
4.01 "77.4 61.1 1.81 0.6 13.3 | oe _ 
9.8 | 143.4 69.3 2.8 2.5 19.5 oo oe 
| 12.1 | 745.6 o7.6| 3.9| 3.4] 22.4 — = 
13.4) 16.5 75.0 | 5.5 3.9 24.7 0.6 0.5 
15.61 7°746.41 99.6 7.7 6.0 26.6 0.9 0.8 
16.41 715.5 | 103.8 9.6 7.4 27.8 1.2 1.0 
17.21 '%5.1 | 101.8 10.4 8.6 24.8 1.4 
13.0 21.8 25.0 3.0 0.4 0.8 {| 43.5 | 242.4 
12.0 8.0 18.3 44 0.4 0.6} 2.5] '4.8 
13.0, 6.9] 17.8] 4.5 0.4) 1.0) 142.6} **2.0 
14.2 7.9 | 17.8 4S 0.4 1.6] 12.6] *42.0 
| 15.0 6.8 18.5 4A 0.3 1.5) 4.8] 42.2 
44.3 5.3 18.5 3.5 0.3 1.6) 743.5] 142.7 
| 14.8 6.4 12.6 | 3.5 0.4 1.6 | 743.4) 142.7 
13.7 44 32.0) 14.6 2.8 8.6 ~ ~ 
12.6 3.8 31.8 15.8 3.2 9.7 ot _ 
12.1) 4.3 31.0 16.3 3.3 10.5 | ae 
12.7 6.5 28.6 14.9 | 3.3 10.8 — ~ 
18.0! 7.5 | 31.0) 14.3 2.5 | 11.0 _ _ 
18.0 | 6.3 | 28.5) 13.3 2.5] 14.9 —_ — 
| 3.0 0.3 23.3) 13.4 0.7 4.2 3.8 
19.4 3.9 7.9) 18.9 1.7 0.8 1.6 2.4 
i l 
i 
| 29.5 5.7 | 56.8 20.1 1.1 0.8 3.9 3.4 
| 
L 
| 18.9 | 9.5} 103.4 15.2 18.9 16.0 3.6 5.3 
| 20.6) 7.4) 115.7 11.8 13.1 11.7 441 5.1 
29 10.1) 116.2] 20.9 15.3 8.1 4.6) 5.3 
| 28.7) 8.5 | 117.3 29.7 18.9 7.2 4.3 5.0 
| 32.2 9.5] 111.9 39.7) 20.2 6.7 4.2 4.7 
33.6 10.2 | 110.2} 47.3 22.0 6.5 4.2 4.8 
22.0 12.3 90.2 7.5 1.4 0.8 2.4 2.2 
23.2 9.9 | 117.8 12.2 1.8 0.8 1.4 1.6 
22.2 7.3) 158.2 6.1 2.8 0.8 1.2 1.5 
16.3 10.4 | 155.3 5,7 3.1 0.7 4.0 1.5 
| 
| 
| 24.0 11.8 | 103.2 31.5 2.7 1.9 2.0 2.5 
| 13.3 7.9 98.5 40.1 3.0 2.1 2.5 3.6 
23.2} 12.5] 129.7 32.2 4.3 3.4 2.8 44 
| 
| 28.2 6.6 57.1 10.0 1.8 1.2 1.8 2.0 
10.2} 17.6) 29.7) 25.1 1.9 0.7 3.2 4.2 
15.5) 41.5 33.4] 13.8 0.4 0.4 2.3 2.4 
i 
4S 9.9 31.8 14.8 2.2 0.4 2.4 3.9 
6.4 9.6 55.6 14.2 1.2 0.8 2.3 3.4 
8.3 10.9 68.0 14.6 1.3 1.5 2.8 2.8 
9.6 12.5] 76.2) 13.6 1.7 1.5 2.3 3.0 
9.4 14.0 78.5 13.3 1.6 1.6 3.3 2.7 
17.0 13.2 | 105.0 13.5 1.8 2.5 3.6 3.5 
13.4 11.5 45.6 10.3 0.8 3.3) 4374 74233 
14.0 10.4 49.9 114.4 0.9 2.6] 42.8! 144.7 
12.9 10.2 63.1 12.5 14 4.6) 42.8) 34.8 
| 12.3 10.5) 78.4 12.8) 1.4 4.5 | *92.6}) 144.7 
| 10.6 14.5 88.9 124) 1.4 4.8) 242.7) 34,7 
13.8 10.6 | 102.7 13.0 1.3 | 5.0] *42.7] 4.7 


15.3 
15.0 
15.9 
16.4 
17.5 
16.9 


6.9 
9.8 
12.3 
19.4 


12.0 
16.3 
10.0 


7.5 
7.0 
9.3 


2.9 
6.8 
7.9 
7.3 
7.5 
7.9 


753.6 
793.5 
REQU7 
84 8 
5 A 
1973 
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ANNEX TABLE 8A. — PER CAPUT FOOD SUPPLIES AVAILABLE FOR HUMAN CONSUMPTION IN SELECTED CouNTRIES (concluded) 


Potatoes Milk ® 
and Pulses, 
. sa nuts Vege- Fats 
Period Cereals") other | Sugar? . 3 Meac® | Eggs? Fish 8 |p| saad 
and tables® ~ “ 
starchy seeds 4 oils 
foods # Fat Protein 
i a at ee 
Ledeen ene eect e ee eneens Kilograms per caput per year Sec dee cece nee . 
AFRICA 

Ethiopia .......cceecene cece eeee cree 1961 448.5 19.4 2.0 19.4 12.6 26.8 2.2 0.2 2.6 2.8 49 
Madagascar .....ccecceeeeeeceeceeees 1962 160.4 |*423.3 7A 4.8 28.1 15.3 0.2 3.8 0.3 0.2 4.4 
Mauritius .......cc cece ceee eee eeeeee 1955/56 431.1 16.7 39.3 41.5 28.4 5.5 0.1 6.3 4.4 4.5 94 
1957-59 | 131.2 16.3 37.4 10.6 28.6 5.3 41.3 5.6 4.4 1.6 10.4 

1960-62 430.2 43.0 38.7 41.3 1.9 5.8 1.5 5.5 1.8 2.0} 12.5 

1963 431.5 12.9 37.6 10.4 44.8 6.6 1.6 4.9 4.2 2.4 13.7 

1964 133.4 13.0 38.2 41.6 29.6 6.7 1.7 5.9 4.3 2.6 42.5 

Southern Rhodesia ...........00 eee ee 1951-53 184.4) 11.9 12.9 14.0 25.9 30.3 0.6 5 4.1 2 1.9 
1953 201.0} 10.4 1.7) 16.0 26.2 29.3 0.7 5 4 2 2.0 

| 

South Africal? oo... cece eee cece eee 4935-39 155.7 45.7; 21.2) 2.4 25.5 37.8 4.8 3.3 2.9 2.6 3.3 
1948-50 155.8 15.9 42.0} 3.3 34.3 42.0 2.6 5.5 2.8 2.8 49 

1951-53 161.4 12.9 38.8 | 3.2 34.6 39.6 2.9 7.6 2.7 2.7 5.6 

1954-56 149.3 14.0 | 39.4 3.9 38.0 43.3 3.2 8.4 2.9 2.9 5.5 

1957-59 154.8 15.7 42.5 4.2 36.3 44,5 3.2 8.2 3.0 2.9 5.7 

1960 /61 166.4 414.4 44.0 4A 36.3 44.5 3.2 8.8 2.9 2.9 5.4 

Uganda vo. cece ccc cece eect eeeeenes 1961 61.1 [*7475.7 12.6 27.4 23.4 10.0 4.0 4h 2.0 4.4 2.2 

i 
OCEANIA 

Australia . occ ce cece cece cere eee eeeee 1936 [37-1938 /39 101.4 48.7 §3.3 2.5 65.0 120.4 12.0 5.1 5.9 5.0 16.1 
4948 {49-1950 [54 96.9 49.6 53.4 5.4 66.0 109.5 11.8 4.5 6.5 6.4 14.7 

4951 {52-1953 /54 93.7 50.7 51.2 4,5 60.3 107.8 10.4 4.3 6.6 6.1 16.3 

1984/55-1956 /57 92.6 45.9 51.8 44 61.3) 112.4 10.3 44 7A 6.3 16.1 

1957 /58~1959 /60 85.9 53.0 50.61 3.8 62.9 | 145.2 10.7 4,7 7.3 6.6 15.5 

4960 /61-1962 /63 83.6 47.1 49.5) 4h | 63.5 | 108.7 41.9 5.2 7.4 6.9 14.6 

1963 /64 85.2 46.8 49.4 41 63.9 410.7 12.1 5.4 7.5 7.2 14.5 

New Zealand ......c ccc e eee e ee ce eee 1935-39 86.7 49.8 48.2 2.9 65.9 109.3 13.4 6.4 8.5 8.3 17.3 
1948-50 89.7. 52.5 50.5 3.3) 79.2) 102.7 12.7 7.3 10.9 8.8 16.4 

1954-53 | 86.3} 43.7 | 43.0 3.6) 96.2 105.8) 12.1) 6.4) 10.9 9.4) 19.6 

4954-56 | 86.4) 524) 42.9 3.4) 72.8] 105.3) 13.6) 6.9] 10.6 9.7) 19.4 

4957-59 86.1 $7.3 44.9) 3.3 68.6 | 105.6 | 45.4 7.0 10.8 10.1 20.4 

1960-62 i 86.6 59.3 44 3.8 79.4 110.2 15.9 6.6 41.1 10.7 20.2 

1963 65.8 61.7 39.4 | 3.4 hh H 415.7 | 16.3 6.4 411.2 10.8 20.7 

1964 j 66.4 62.9 33.2 | 3.6 98.5 l 413.7 | 16.7 | 6.6 10.6 40.3 19.8 

| i i . Le | 

Nore: A number of marked breaks in the series could not be avoided because of the larse number of revisions currently made in con~ 


nection with work on FAO’s Indicative World Plan and with work on standardization going on simultaneously, particularly regarding the 


EEC member countries. All such breaks are indicated by the symbol +. These reyisions are at present under consideration with the 
governments concerned, and it is hoped that, in the future, series consistent over time can again be published for all countries. 


2In terms of flour and milled rice. ~ *Inchiding sweet potatoes, cassava, and other starchy foods. ~ *In terms of refined sugar, crude 
sugar included on the basis of its calorie content; excluding syrups and honey. — ‘Shelled equivalent for nuts; including cocoa beans, — 
5 %n terms of fresh equivalent, but including also minor quantities of processed vegetables in terms of product weight. — *Including offal, 
poultry, and game; expressed in terms of carcass weight, excluding, slaughter fats. ~ 7 Presh ceg equivalent. ~ * Estimated edible weight. — 
* Milk and milk products excluding butter, expressed in terms of fat and protein, — © From 1960 onward including the Saar. ~ % Includ- 
ing plantains. — * Including soybean curd in terms of soybean. — * India and Pakistan. — 3* Including milk for making butter. ~ * Exclud- 
ing butter. - 2 Refers to fiscal year, April-March. — ¥” Including “miso” and “shoyu” (soybean preparations) in terms of soybean. — 
18 Series subject to revision. — 1 Split year starting July 1959, 
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ANNEX TABLE 9A. 


alent) 


Millet and sorghums................. 
Rice (milled equivalent} *............ 


Sugar (raw equivalent)®............. 


Vegetable oils 
alent) ® 


and oilseeds (of! equiv- 


Oilseed cake and meal...........00 


dered) 


Cotfee (green) 


Cocoa beans ........ eee eee ee eee ee 


Tobacco (unmanufactured) .... 


Wool (actual weight) 


Cotton (line) 


Prewar | Average | Average | Average 
average | 1948-52 | 1953-57 | 1958-62 
15.30 | 24.92} 26.68} 33.60 
1.76 3.23 5.92 5.89 
9.22 4.35 5.60) 11.98 
0.72 1.23 1.42 1.34 
0.28 1.45 1.23 3.03 
9.67 4.40 4.85 5.28 
i 
9.63} 10.751} 13.02, 15.30 
1.19 2.00 2.10 2.48 
0.69 0.57 0.89 1.26 
2.48 2.34 3.04 3.80 
1.86 1.88 2.63 3.24 
i 
3.65 3.44 3.99 4a 
2.32 1.84 3.00 4.76 
1.941 1.69 2.09 3.47 
1.44 0.94 1.20) 1.64 
\ 
0.30 0.61 0.73; 0.92 
0.25 0.24 0.34 0.39 
1.64 1.93} 2.10 2.57 
0.68 0.67 0.73 0.86 
0.36 0.41 0.47 | 0.51 
1.93 1.64 2.39 2.64 
0.48 0.54 0.63 0.70 
0.96 1.05 114 1.34 
2.98) 2.37) 2.67) 3.04 
i 
0.79 0.85 0.91} 0.80 
0.98 41.67 1.89 | 2.15 


~— VOLUME OF WORLD! EXPORTS OF MAJOR AGRICULTURAL COMMODITIES 


1 including exports from the rest of the world to the U.S.S.R.. eastern Europe and China (Mainland). 


countries. ~ 
lemons. — 


to Malaysia. - * Million, head. 


from Hong Kong, but including unrecorded 


* Including paddy converted at 65 percent. 


feed 


* including refined sugar converted at 108.7 percent. 
5 Excluding re-exports of copra from Malaysia. but including unrecorded shipments of copra from Indonesia and the Philippines 
~ ? Beef and veal, mutton and lamb, pork. ~ *Excluding imports into Malaysia for re-export and 
shipmenis from Indonesia to Malaysia. 


1965 
1959 1960 1961 1962 1963 1964 (Prelim- 

inary) 
Million metric tons occ nc ee eee een een ene 
29.35 33.25 40.79 36.95 45.27 54.26 52.20 
6.19 4.93 6.19 5.67 5.04 7.14 6.06 
9.99 11.11 12.47 17.52 19.18 19.86 22.33 
1.40 1.29 1.22 1.34 1.21 1.42 1.70 
3.28 3.04 2.38 3.86 3.93 3.84 6.05 
4.76 5.50 5.69 5.47 6.23 6.25 6.20 
13.34 16.10 17.16 15.55 15.07 15.54 16.70 
2.38 2.38 2.35 2.66 2.441 2.40 2.87 
1.29 1.24 4.39 1.51 1.23 1.39 1.53 
3.68 3.89 3.99 3.90 4.05 4.22 4.90 
3.09 3.34 3.23 3.59 3.28 4.14 3.64 
49) 486) 4.76) 5.44) 5.48) 5.37] 5.44 
4.54 4.32 4.97 6.12 6.66 7.12 7.91 
2.63 2.82 3.67 3.58 3.65 3.25 3.56 
1.57 1.56 | 1.61 1.99 2.30 2.26 2.14 
0.91 0.90 | 0.97 41.04 1.21 1.39 1.37 
0.43 0.42 0.39 0.34 0.29 0.23 0.19 
2.55 2.61 2.67 2.80 3.03 2.73 2.75 
0.75 | 0.90 1.00 1.03 1.03 1.03 1.18 
0.49 0.49 0.51 0.54 0.54 0.53 0.53 
2.38 2.62 2.60 2.69 2.21 2.44 2.21 
0.64 0.68 0.76 0.78 0.77 0.83 0.83 
1.37 1.31 1.42 1.43 41.44 1.34 1.36 
2.79 3.50 3.28 2.97 3.38 3.46 3.17 
0.89 0.77 0.61 0.77 0.78 0.85 0.79 
2.27 2.01 2.21 2.30 2.13 2.23 2.23 
but excluding exports from these 
4 Oranges, mandarines and 
exports 


ANNEX TABLE 9B. — VOLUME OF REGIONAL EXPORTS OF MAJOR AGRICULTURAL COMMODITIES 


WesTERN EUROPB 


Wheat and wheat flour (wheat equiv- 
alent) eee eee eee eee ees 


Barley ... 


Maize oe. cece eee eee tenes 
Sugar (raw equivalent) *............. 
Potatoes 


Vegatable oils and oilseeds (oil equiv- 
alent)? Loe ce eee cece eee ee eee ee 


Oilseed cake and meal... 
Cattle 4 cece eee eee eee 
Meat (fresh, chilled and frozen) *.... 


Bacon, ham and salted pork.......... 


Milk (condensed, evaporated and pow- 
dered) 


Butter oo. eee eee eee e ee eeee 


CREGSE oo eee eee reece eee neers 
Eggs (in the shell) seeeeee 
WING occ ccc eee ener ener en ne eenee 


Easrern EUROPE AND U.S.S.R. 


Wheat and wheat flour (wheat equiv- 
alent) 


NorrH AMERICA 


Wheat and wheat flour (wheat equiv- 
alanc), 


Millet and sorghums.... 
Rica (milled equivalenc)® 


Cherus fruit? ... ccc cece eee eee eee 


alent) coe. eee eee ee eee ee eens 
Linseed and linseed of! (of! equivalent) 
Oilseed cake and meal..... eee eee 


Milk (condensed, evaporated and pow- 
ee) 


Tobacco (unmanufaccured) .......0005 


Cotton (lint) oo... eee ee eee eee eee 


Average 
1958-62 


1958 


Prowar | Average | Average 
average | 1948-52 | 1953-57 
1.39 0.75 2.43 
0.15 0.24 0.80 
0.50 0.38 0.13 
0.85 1.37 1.71 
0.86 1.34 1.52 
0.19 0.31 0.56 | 
0.97| 0.91) 4.418) 
0.56 0.18 0.29 
0.45 0.19 0.61 
0.90 0.73 1.16 
0.05 0.09 0.22 
0.26 0.14 0.28 | 
0.24 0.26 0.40 | 
0.27 0.20 0.22 
0.14 0.16 0.24 
0.20 0.17 0.27 
0.50 0.46 0.73 
0.11 0.05 | 0.08 
po 
| i : 
| \ i 
bo 
73.34 
70.95 
70.70 | 
70.55 | 
0.77 
70.10 
70.05 
70.19 
70.07 
70.03 
70.05 
70.33 
70.03 
| 
| 
| 
i 
\ 
6.08 18.39 17.18 
0.50 1.44 2.80 
0.80 2.31 3.13 
— 4.14 0.86 
0.07 0.54 0.67 
0.17 0.24 6.40 | 
0.04 0.22 0.43 
—_ 0.08 0.23 | 
0.29} 0.20) 9.56) 
0.03 0.25 0.24 
0.20 0.22 0.24 
4.29 1.04 0.95 


5.36 
0.56 
0.94 
0.82 
2.03 
0.36 
0.07 
0.46 
0.15 
0.09 
0.09 
0.36 
0.07 


23.38 
3.21 
6.79 
2.27 
0.79 
0.29 


4.01 
0.17 
0.87 


0.23 
0.24 
1.19 


4,41 

0.38 
0.73 
0.46 
1.10 
0.17 
0.05 
0.38 
0.07 
0.06 
0.06 
0.32 
0.05 


919.18 
4,25 
4.57 
1.88 
0.57 
0.27 


0.79 
0.17 
0.44 


0.22 
0.23 
1.04 


4959 1960 4961 
ee ne 
Million metric tens ...... 
if 
3.76 3.35 3.16 
0.64 1.05 2.51 
: 0.37 0.81 1.08 
1.34 1.57 1.47 
1.70 1.58 1.75 
0.79 0.71 0.84 
4.35 1.48 1.49 
0.29 0.42 0.36 
0.77 0.77 0.91 
1.26 4.38 1.80 
0.31 0.40 0.45 
0.31 0.37 0.36 
0.54 | 0.58 0.64 
0.21 0.25 0.26 
0.32 0.33 0.34 
0.34 0.32 | 0.30 
0.72 0.84 | 0.96 
| 0.11) O41} 0.12 
| | 
( i [ 
| | i 
: 
Po 
| | 
| 
6.34 5.86 5.29 
0.19 0.43 1.18 
0.27 0.60 1.19 
0.55 0.68 4.09 
1.36 1.33 3.21 
0.31 0.25 0.40 
0.06 0.07 0.08 
0.60 0.53 0.42 
0.21 0.10 0.15 
0.11 0.08 0.09 
0.07 0.10 0.13 
0.35 0.39 0.39 
0.09 0.07 0.07 
19.64 23.29 29.84 
3.83 3.01 2.40 
8.59 5.61 7.35 
2.59 2.46 1.64 
0.68 0.87 0.80 
0.33 0.29 0.30 
0.96 1.14 0.88 
0.19 0.19 0.18 
0.93 0.83 0.79 
0.25 0.24 0.23 
0.23 0.24 0.24 
0.83 4.73 4.45 


1962 4963 1964 
! 
3.68 4.92 5.09 
1.69 2.31 3.16 
0.34 0.9%4 1.35 
1.26 1.59 1.45 
1.83 1.64 1.68 
0.88 0.54 0.71 
1.73 4.21 2.01 
0.38 0.35 0.36 
0.92 0.89 4.07 
1.37 1.85 > 14.85 
0.59 0.65 0.58 
0.37 0.35; 0.35 
[ 
0.69 0.72} 0.75 
0.23 0.241 0.23 
0.36} 0.38 | 0.39 
0.28 0.24 0.19 
0.90 1146) 4-42 
0.12 0.43 | 0.10 
| 
| 
5.19 4.60 2.54 
0.64 0.69| 0.76 
1.94 1.48 0.96 
4.30 0.82 0.15 
3.17 2.19 1.70 
0.66 0.46 1.18 
0.11 0.40 0.11 
0.37 0.25 0.08 
0.22 0.22 0.18 
0.14 0.10 0.06 
0.14 0.08 0.08 
0.35 0.32 0.39 
0.07 0.05 0.03 
| 
if 
24.98) 34.41] 37.45 
2.58 1.62 2.48 
40.81 | 1.12] 12.44 
2.79 2.94 2.55 
1.05 4.20 4.33 
0.27 0.26 0.30 
4.29 4.29 1.47 
0.14 0.14 0.24 
1.37 4.69 1.95 
0.23 0.35 0.47 
0.23 0.25 0.26 
0.87 0.99 1.19 


1965 
(Prelim- 
inary) 


31.63 
2.11 
15.21 
5.32 
41.34 
0.33 


1.57 
0.20 
2.46 


0.34 
0.23 
0.86 
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ANNEX TABLE 9B. — VOLUME OF REGIONAL EXPORTS OF MAJOR AGRICULTURAL ComMoprTiEs (continued) 


OCEANIA 


Wheat and wheat flour (wheat equiv- 
alent) 


Sugar (raw equivalent) to... . 6... ee 
Copra and coconut oif (ol equivalenc) 
Beef and veal... cee 
Mutton and lamb 22.6.6... 0... eee 
Butter 


Cheese 
Wool (actual weight) ............ 08. 


LATIN AMERICA 


Wheat and wheat flour (wheat equiva- 
ocd | a cc cars 


Millee and sorghums..............005 
Rice (milled equivalent) ®............ 
Sugar (raw equivalent) 9 ........... 
Bananas... ccc ccc ccc cee eee eens 


Linseed and linseed oi! (o!] equivalent) 


Oilseed cakes and meal... ee 


Coffee (green) 


Cocoa beans Loc cece cece eee eee eee 
Tobaceo (unmanufaccured) ........... 
Wool (actual weight)..... 6... cece 
Cotton (lint) oo... eee 


Far East, excluding China 
(Mainland) 


Rice (milled equivalent) 3 .........0.. 
Sugar (raw equivalent)! ............. 


Vegatable oils and oilseads (oil equiv. 
alent) 9210 cece ee eee ee 


Oilseed cakes and meal...... cc... 
Coffee (green) 6... ccc ccc cece eee 
TOA cece eee eee ee 


BL 


Near Easr 


Wheat and wheat flour (wheat equiv- 
alent) 


Barley 
Rice (milled equivalent) 8............ 


POtAlO@S Lo ccc eee eens 


Oilseed cake and meal......... 6... 
Cotton (lint) oo... ccc cece ee 


Prewar 
average 


oocoor oo Oo 
N 
a 


0.24 
0.38 
0.15 
0.02 
0.30 
0.26 
0.47 


Average 
1948-52 


0.27 
0.46 
0.27 
0.06 
0.20 
0.12 
0.47 


Average Average | a9se | 1959 | 1980 | 1961 1962 | 1963 | 1964 (ral 
fee eee een Million metric fons 6.66 6c eee ene 
2.68) 3.78] 4.42] 2.68) 3.60) 6.41]; 4.79) 6.69] 6.83 7.25 
0.57; 0.59} 0.32} 0.88) 0.38; 0.95| 0.40] 0.28] 0.39 0.38 
0.15) 0.28) 0.07/ 0.38) 0.22) O47) 0.27; 0.31 0.37 0.34 
0.87| 1.03{ 0.89] o.e4| 4.04) 0.991 1.38) 1.46) 4.61 4.47 
0.16) 0.17; 0.46] 0.47) 018] 0.48) o18} 0.18) 0.19 0.17 
0.23} 0.30) 0.28; 0.32) 0.25/ 0.26] 0.37) 0.40} 0.43 0.40 
0.32} 0.39) 0.341 0.39) 0.42) off] 0.44 0.43} 0.48 0.44 
0.22} 0.25] 0.24} 0.28! 0.227 0.25/ 0.24) 0.27] 0.28 0.27 
0.11] 0.41} 010; 0.401 0.40) 0.41 0.12} 0.42] 0.12 0.14 
0.70; 0.85) 0.73] 0.87} 0.95] 0.89] 0.92} 0.92) 0.90 0.93 
3.22) 2.28) 2.45; 2.48] 2.50; 1.10; 2.87) 1.97] 4.34 5.82 
1.18} 2.47] 1.74) 2.74) 3.44] 1.79] 3.00) 3.36 | 3.47 2.95 
0.09! 0.38) 0.34! 0.33; 0.20) 0.39) 0.67) 0.64] 0.89 0.30 
0.17} 0.21) O17] 0.42] 0.43]; 0.34] 0.31 0.18} 0.45 0.40 
7.86 {| 9.37} 8.84) 8.47] 10.01} 10.92) 8.93] 7.68] 8.05 9.43 
2.37{ 2.99; 2.79; 2.94] 3.41 3.10} 3.02] 3.43) 93.47 3.73 
0.48) 0.24] 0.48) 0.24) 0.21] 0.27; 0.29! 0.26] 0.22 0.26 
0.76; 1.19) 4.35] 0.97) 0.94] 4.27) 4.42) 1.40] © 1.25 1.60 
0.36) 0.79) 0.71 0.61; 0.66) 0.85] 1.13, 0.96) 0.62 0.73 
0.27| 0.42) 0.46| 0.42; 0.37! 0.37{ 0.49; 0.65} 0.60 0.48 
1.58) 1.81 1.56) 4.87] 4.85] 1.83] 4.91) 2.06] 4.81 1.82 
0.21} 0.19) 0.49]; 0.47] 0.23} 019; 0.45) O48] 0.17 0.17 
0.07; 0.10) 0.08; 0.08] 0.09] 0.11 0.12] 0.413} 0.14 0.15 
0.18] 0.20} 0.18; 0.20) 049) 0.23; 0.22; 0.19; 0.15 0.16 
0.65} 0.74; 0.59] 0.73] 0.64 0.76} 1.01 0.98} 0.89 0.95 
0.19) 0.57; 0.32; 0.45! 0.72] 0.72 64) 0.89! 1.32 0.71 
3.38/ 3.62) 3.32] 3.55] 3.83) 3.86 551 4416] 4.00 3.83 
1.92} 2.09) 1.98) t.et] 249] 249! 227] 258) 2.56 2.53 
1.36) 4.27) 4.22) 4.12) 4.30) 1.40) 1.32} 1.46) 1.43 1.37 
0.44, 0.97) 0.60, 1.00! 090} 4.01| 1.37) 1.55) 1.59 4.39 
0.07) 0.11; 0.08) 0.08} 0.09/ 0.16) 0.43} 0.17] 0.10 0.10 
0.45) 0.46) 0.49} 0.45] 0.45] 0.46) 0.48) 0.48] 0.47 0.45 
0.25) 0.14) 0.48; 0.43) O44] 0.11 0.15] 0.23] 0.24 0.25 
0.94 0.79) 0.94) 0.891 0.7] 0.61 0.77} 0.77] 0.84 0.78 
1.78) 2.00) 4.83) 2.42! 1.85} 2.06; 2.44] 1.97} 2.06 2.07 
0.66) 0.23| 0.27) 0.45] 0.081; 0.06) 0.30) 0.23) 0.26 0.22 

| 0.73) 0.35) 0.58) 0.26/ 0.02! 0.16) 0.76} 0.54] 0.29 0.39 
0.21) 0.23; 0.41) 0.05) 0.31] 0.23) 0.44) 0.38; 0.53 0.34 

| 0.10) 0.19) 0.41) 0.19) 0.24) 0.45} 0.26} 0.21] 0.20 0.20 
| 0.28) 0.45} 0.39) = 0.46) 0.8 0.40, 0.49] 0.62] 0.56 0.63 
0.24) 0.34; 0.31) 0.31} 0.291 0.35) 0.431} 0.51 0.54 0.60 
0.56; 0.67; 0.54) 0.76) 0.72) 0.66] 0.68) 0.85} 0.81 0.77 
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ANNEX TABLE 9B. ~ VOLUME OF REGIONAL EXPORTS OF MAJOR AGRICULTURAL COMMODITIES (concluded) 


AFRICA 


Wheat and wheat flour (wheat equiv- 
alenc}? 


Sugar (raw equivaient)?............. 


Bananas ..... 00. cece c cece cee eens 


Groundnuts and groundnut oi! (oi/ 
equivalent) oo... ccc eee cee wees 


Palm kernels and palm kernel oil (oi! 
equivalent) oo. cece eee 


Palm oll... cc eee cece cece eee eee 


Coffee (green) ........ 0. cece eee eee 


Cocoa beans ........ eee ee ee eee 


Prewar | Average | Average | Average 1965 
average | 1948-52 | 1953-57 | 1958-62, 1958 | 1959 | 1960 | 1964 1962 | 1963 | 1964 Prelim 
inary, 
FS Million metric tons oo... ccc ccc eee e eee ceenaes 
i 

0.57 0.31 0.43 0.25 0.36 0.26 0.34 0.12 0.18 0.19 0.16 0.16 
0.21 0.55 0.44 0.15 0.25 0.25 0.16 0.04 0.07 0.25 0.28 0.27 
0.66 0.36 0.95 1.50 1.56 0.83 0.87 1.54 2.73 2.85 1.57 1.60 
0.68 0.71 1.02 1.19 1.18 1.12 0.99 1.20 1.46 1.66 1.66 1.65 
0.14 0.22 0.36 0.40 0.39 0.37 0.38 0.43 0.43 0.46 0.45 0.45 
0.15 0.40 0.61 0.82 0.71 0.75 0.88 0.83 0.92 0.92 1.04 1.04 
0.24 0.25 0.40 0.54 0.52 0.50 0.44 0.54 0.55 0.57 0.58 0.58 
0.30 0.34 0.36 0.36 0.39 0.38 0.36 0.35 0.32 0.32 0.33 0.33 
0.24 0.33 0.37 0.36 0.37 0.40 0.39 0.36 0.30 0.30 0.30 0.26 
0.02 0.19 0.37 0.57 0.50 0.55 0.56 0.62 0.59 0.59 0.68 0.73 
0.18 0.23 0.24 0.24 0.21 0.18 0.25 0.25 0.29 0.25 0.22 0.22 
0.13 0.28 0.43 0.64 0.54 0.59 0.66 0.67 0.74 0.77 0.81 0.81 
0.46 0.48 0.54 0.66 0.44 0.56 0.65 0.80 0.85 0.82 0.84 0.99 
1.40 1.13 1.63 1.66 1.52 1.63 1.76 1.62 1.76 1.02 1.26 1.17 
0.03 0.06 0.08 0.10 0.08 0.09 0.11 0.11 0.12 0.12 0.13 0.14 
0.13 0.19 0.24 0.26 0.27 0.29 0.27 0.27 0.20 0.27 0.28 0.29 
0.16 0.22 0.29 0.37 0.34 0.36 0.37 0.36 0.40 0.40 0.39 0.39 
0.01 0.06 0.10 0.14 0.13 0.14 0.15 0.14 0.15 0.15 0.16 0.15 


1 Including refined sugar converted at 108.7 percent. 


olive oil, groundnut oil, coconut oil, palm kernel oil, soybean oil. ~ * Million head. 
only. ~ ? Average 1955-57. — ® Including paddy converted at 65 percent. — ? Excluding trade between the United States and its territories. 
10 Excluding re-export of copra from Malaysia, but including unrecorded shipments of copra from Indonesia and the Philippines to Malaysia. 


- } Excluding imports into Malaysia for re-export and exports from Hong Kone, 


Malaysia. ~ * Including coarse ground flour. 
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2 Oranges, mandarines and lemons. ~ 


3 


Groundnuts, copra, palm kernels, soybeans, 
§ Beef and veal, mutton and lamb, pork. - © 


ULS.S.R. 


but including unrecorded shipments from Indonesia to 


ANNEX TABLE 9C. — VOLUME OF REGIONAL IMPORTS OF MAJOR AGRICULTURAL COMMODITIES 


WESTERN EuRore 


Wheat and wheat flour (wheat equiv- 
alenc) 


Barley 


RYO eee eee ee eee eee renee ee eeens 


Millet and sorghums 
Rice (milled equivalent)! ............ 
Sugar (raw equivalent)? ............. 


Potatoes 


Cierus fruit® 


Vegetable oils and ofl seeds (oi! equiv- 
alont) See cece eee eee ee ee ee nee 


Oilseed cake and meal............0 


Meat (fresh, chilled and frozen) ®%... 
Butter oo. eee cee eee ee ene 
Cheese wo... e cece eee eee eee eee 
Coffee (green) oo... cece eee eee eee 
Cocoa beans wo. eee cece cece eee ee 


Tobaceo (unmanufactured) 2.0.0.0... 
Wool (actual waight) ............6.. 
Cotton (lint) ...... 2... eee ee eee eee 
Sisal cece cece e eee eee een eens 


EASTERN Europe AND U.S.S.R. 


Wheat and wheat flour (wheat equiv- 
Alene) Lecce eee ee eee eee eee eee 


Barley co... ccs cece cece ee ee eens 


RYO Lecce cece cece cece tenn ee eeee 
Rice (milled equivalent) +............ 
Sugar (raw equivalent) *............. 
Citrus fruits co.cc eee eee eee eee 


Vegetable oils and oilseeds (of! equiv. 
alent) 4. LL eee ee eee ee eee eee 


Meat (fresh, chilled and frozen) *...... 
Coffee (green) 2.0... . cece cece eee 


Cocoa beans oo... cece cece eee eee 


Tobacco (unmanufactured) ........... 
Cotton (lint) oo... ce ee eee ee 
Rubber (natural) ............000000- 


NortH AMERICA 


Vegetable oils and oilseeds (ofl equiv- 
alent) * 


Catile > 


Meat (fresh, chilled and frozen) %...., 
Coffee (green) 


Cocoa beans ..... cece cece eee cence 


Wool (actual weight) ............005 


Rubber (natural) 


Prewar 
average 


apanas | Agee | Aassge | ass0. | as | en 
See cee eee e ee eee eee e rte n eens Million metric tons 
14.46 | 13.87| 12.97) 12.34 42.87) 41.16 
2.53 449 4.33 | 4.69 4.77) 4.27 
4.03 4.57 9.05] 6.32) 7.65) 8.93 
0.78 0.87 4.23] 4.32) 4.491 4.26 
0.90 0.83 0.74| 0.56/ 0.59] 0.76 
0.82 0.93 2.35) 1.88) 2.72] 2.54 
0.33 0.46 0.57| 0.51! 0.61] 0.64 
4.26 4.58 4.481) 4.87) 4.61] 4.62 
4.09 4.23 1.71} 1.81) 1.86] 4.40 
0.39 0.65 0.99| 0.68/| 0.99] 0.95 
0.62 1.49 4.75} 4.59) 1.63 | 4.74 
1.49 2414 2.67| 2.35) 2.54] 2.76 
2.22 2.77 3.05 2.90} 2.96] 3.22 
1.65 2.76 AST| 3.68) 4.421 4.46 
0.77 4.18 1.541 1.44) 14.32) 4.49 
0.81 0.97 142} 44) 4.07) 4.48 
0.39 0.39 0.47| 0.46) 0.47] 0.48 
0.27 0.29 0.351] 0.33) 0.34] 0.34 
0.48 0.67 0.92 | 9.79 0.87 | 9.93 
0.33 0.40 0.46] 0.38) 0.42! 0.46 
0.22 0.26 0.27; 0.29|} 0.25] 0.26 
4.39 2.13 2.47) 2.67) 2.23) 2.58 
0.33 0.39 0.45/ 0.41) 0.39] 0.46 
0.66 0.79 0.82] 0.74! 0.861 0.80 
1.40 4.52 4.541 4.42) 1.43] 1.69 
0.16 0.24 0.33 | 0.31) 0.321 0.36 
0.52 0.66 0.61} 0.591 0.60] 0.61 
3.81 4.57| 3.66) 4.59] 5.10 

70.89 0.58/ 0.61 O48] 0.43 

"0.47 0.73/ 0.69) 0.391 0.63 

70.68 0.61] 0.49!) 0.401 0.54 

0.69 0.72] 0.76) 1.40; 0.93 

70.80 2.121 0.49) 0.46] 2.03 

10.17 0.25; 0.25) 0.26} 0.23 

. 10.27 0.22} 0.23} 0.28) 0.21 
10.22 0.21; 0.20) 0.25) 0.21 

70.02 0.06 0.03) 0.06) 0.06 

70.05 0.07} 0.04) 0.08] 0.10 

70.09 0.16} 0.43] 0.42] 0.18 

70.13 0.14] 0.44) 046] 0.43 

20.42 0.63} 0.56} 0.62/ 0.67 

"0.47 0.36] 0.34| 0.30! 0.29 

0.22 0.19 0.53} 0.38) 0.33] 0.44 
3.89 4.04 4.50] 5.01} 4.86] 4.93 
1.48 1.65 1.871 4.76) 4.91) 2.02 
0.19 0.22 0.211} 0.20) 0.24) 0.22 
0.45 0.44 0.51 | 0.47) 0.49) 0.50 
0.35 0.30 0.971 1.16) 0.74) 0.67 
0.04 0.05 0.32] 0.21) 0.31) 0.26 
1.27 1.25 1.44) 1.26) 1.45) 4.38 
0.29 0.25 0.28) 0.21 0.23) 0.27 
0.29! 0.17 0.146) 0.12, 0.49!) 0.45 
0.81 | 0.66 0.50) 0.52 | 0.63) 0.45 


o 
as 
on 


1963 


i 


1964 


1965 
(Prelim- 
inary) 


04 


0.40 
3.63 
1.75 
0.26 


0.56 
1.14 
0.36 
1.34 
0.39 
0.943 
0.50 


ANNEX’ TABLE 9C, ~ VOLUME OF REGIONAL IMPORTS OF MAJOR AGRICULTURAL COMMODITIES (concluded) 


mvorage | 194632 | 438597 | 49s6t89 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1966 | (Prelim. 
\ inary) 
- i 
cece eee cette ene tee enene »» Million metric tons... 0. ccc ccc cee cence ec entee eens 
OCEANIA | ! ! 
\ : | 
Wheat and wheat flour (wheat equiva- | 
Pent). 2s. eee ee ee eee eee ee eter eee 0.06 0.21 0.29 0.26) 0.32}; 0.27) 0.22) 0.22) 0.27} 0.27/ 0.27 0.26 
Sugar (raw equivalent) ?...........-. 0.09 0.11 0.11 0.13 0.13 0.11 0.13 0.16 0.14 0.15 0.13 0.16 
Rubber (natural) ............ 0000 eee 0.01 0.04 0.05 0.04 0.05 0.04 0.04 0.04 0.04 0.04 0.05 0.05 
Latin AMERICA \ | 
Wheat and wheat flour (wheat equiva- 
lent) .. . oe o oe 1.67 2.80 3.42 4.13 3.40 3.95 4.20 4.24 4,86 5.08 5.53 5.20 
Maize 0.02 0.06 0.35 0.39 0.96 0.16 0.24 0.22 0.38 0.64 0.65 0.70 
Rice (milled equivalent)?............ 0.39 0.36 0.28 0.401 0.40 0.35 0.28 | 0.36 0.32 0.33 0.47 0.49 
Sugar (raw equivalent) ®............. 0.25 0.36 0.41 0.35 0.37 0.39; 0.24) 0.50 0.23 0.34) 0.21 0.25 
Bananas «0... 0 cece cece cere cere eeeee 0.18 0.18 0.19 0.26 0.27 0.25 0.27 0.27 0.24 0.27 0.24 0.25 
Cattle > ee ccc ee eee eee 0.22 0.28 0.20 0.30 0.24 0.24 0.30 0.35 0.38 0.39 0.30 0.32 
Milk (condensed, evaporated and pow- 
dered)... 0... cece cece eee ence ee eee 0.03 0.10 0.12 0.17 0.15 0.17 0.15 0.18 0.20 0.22 0.24 0.22 
0.01 0.04 0.08 0.09 0.10 0.08 0.09 0.09 0.07 0.09 0.08 0.08 
Far East, excluding China 
(Mainland) | 
Wheat and wheat flour (wheat equiv- 
alent) . 1.01 4.89 5.66 8.84 7.87 8.40 10.26 9.18 8.52 11.48 13.33 14.22 
Barley 0.05 0.69 0.97 0.37 1.07 0.50 0.02 0.18 0.10 0.22 0.21 0.14 
Maize 0.24 0.20 0.42 1.72 0.82 1.15 1.65 2.20 2.78 3.10 3.56 3.84 
Millet and sorghums................ 0.30 0.61 0.08 0.16 0.09 0.07 0.07 0.17 0.43 0.79 1.06 | 1.58 
Rice (milled equivalent)*............ 6.16 3.11 3.58 3.63 3.85 3.17 3.90 3.77 3.48 4.19 4.22 4.30 
Sugar (raw equivalent) *............. 1.72 1.417 2.13 2.17 2.08 1.91 2.08 2.28 2.48 2.34 2.43 2.52 
Vegetabla oils and oilseeds (oil equiv- 
alent) 499 eee eee cece cece eres 0.30 0.22 0.44 0.59 0.50 0.54 0.60 0.61 0.68 0.75 0.80 0.78 
Milk (condensed, evaporated and pow-~ 
dered) .... cee cc eee eee e eee e eee 0.11 0.23 0.30 0.37 0.36 0.36 0.38 0.42 0.45 0.49 0.48 0.46 
Wool (actual weight) ..............6. 0.10 0.04 0.10 0.20 0.13 0.18 0.20 0.26 0.22 0.25 0.24 0.26 
Cotton (lint) oo... eee eee ee eee ee 0.89 0.52 0.77 1.02 0.75 0.90 1.15 1.26 1.04 1.44 1.14 1.415 
JUCE Lee eee ee eee eens 0.04 0.27 0.33 0.16 0.14 0.12 0.24 0.16 0.18 0.15 0.15 0.24 
Rubber (nacural)® ......... cece eee 0.07 0.08 0.13 0.23 0.18 0.22 0.24 0.26 0.28 0.27 0.29 0.30 
| 
NEAR EAstT 
Wheat and wheat flour (wheat equiv- 
alent) 2... cece eee eee ee eee eee 0.28 1.42 1.67 3.44 2.29 2.90 3.99 4.24 3.75 4.43 3.33 3.77 
Maize... ec cece cece ee eee eee eee reese 0.01 0.16 0.07 0.27 0.12 0.23 0.24 0.31 0.51 0.46 0.67 0.50 
Rice (milled equivalent) } oe 0.10 0.09 0.18 0.13 0.19 0.40 0.36 0.39 0.30 0.32 0.37 0.38 
Sugar (raw equivalent) *............. 0.35 0.55 0.84 1.23 1.05 1.13 1.17 1.51 1.31 1.07 1.35 1.43 
Vegetable oils and oilseeds (oi! equiv- 
alent) 4 ook eee eee eee ee eee 0.04 0.04 0.04 0.12 0.09 0.11 0.12 0.10 0.19 0.22 0.22 0.19 
| 
AFRICA 
Wheat and wheat flour (wheat equiv- 
alent) 0.28 0.75 0.87 1.63 0.79 1.66 1.75 2.01 1.93 1.62 1.32 1.55 
Barley 0.06 0.02 0.03 0.14 0.01 0.01 0.01 0.38 0.26 0.12 0.12 0.11 
Rice (milled equivalent)! ............ 0.39 0.18 0.33 0.54 0.38 0.53 0.50 0.52 0.60 0.55 0.67 0.70 
Sugar (raw equivalent) * oe 0.41 0.55 0.90 1.10 1.01 1.08 1.12 1.11 1.21 1.03 1.24 1.39 
Potatoes 2... eee eee et eee ee eee 0.11 0.14 0.23 0.30 0.29 0.26 0.32 0.35 0.29 0.17 0.19 0.16 
Cattle ©... ee eee ee eee 0.12 0.21 0.22 0.25 0.22 0.23 0.27 0.29 0.25 0.26 0.22 0.20 
WINE Loe ce eee eee eee ees 0.06 0.15 0.28 0.25 0.20 0.22 0.26 0.32 0.25 0.23 0.23 0.23 


1Including paddy converted at 65 percent. - * Including refined sugar converted at 108.7 percent. ~ * Oranges, mandarines and _lc- 
mons. — ‘ Groundnuts, copra, palm kernels, soybeans, olive oil, groundnut oil, coconut oil, palm oil. palm kernel oil, soybean oil. — 
® Million head. — * Beef and veal, mutton and lamb, pork. — 7’ Average 1955-57. — * Excluding trade between the United Statcs and its 
territories, - * Excluding imports into Malaysia for re-export. 
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ANNEX TABLE 10. - VOLUME OF WORLD AND REGIONAL EXPORTS OF FISHERY -PRODUCTSs + 


WorRLD 


Fresh, chilled or frozen fish.............. 


Dried, salted or smoked fish 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, etc... 0... ccc cece eee ee aes 


Fish products and preparations, whether or 
not in airtight containers...........0 0008 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
CAMELS Loc ce cece eee eee 


Oils and fats, crude or refined, of aquatic 
animal origin ....... 0. cece cece eee ee 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin. .......... 00.00 


WESTERN EuROPE 


Fresh, chilled or frozen fish............. 
Dried, salted or smoked fish...........2. 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, etc... .. cece eee ce cee 


Fish products and preparations, whether 
or not in airtight containers............ 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
TAIMETS oe cee eee eee 


Oils and fats, crude or refined, of aquatic 
animal origin 2.2... 6... cece eee 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin... 0... 6.6. e eee 


EASTERN Europe AND U.S.S.R. 


Fresh, chilled or frozen fish.............. 
Dried, salted or smoked fish............. 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, etc. 2.6... .. cece cece eee 


Fish products and preparations, whether or 
not in airtight containers..............4. 


Crustacean and mollusk products and prep 
arations, whether or not in airtight con- 
TAINS cece eee eee ees 


Oils and fats, crude or refined, of aquatic 
animal origin 6.6... .. cc cece cece eee ees 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin.............0005 


NortH AMERICA 


Fresh, chilled or frozen fish............04 
Dried, salted or smoked fish............. 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, etc... . 0... ccc cc cee cece 


Fish products and preparations, whether or 
not in airtight containers. ............008 


Crustacean and mollusk products and 
Preparations, whether or not in airtight 
CONEAINErS 6... cece eee eee 


Oils and fats, crude or refined, of aquatic 
animal origin 0.0... ... cece cece ees 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin. ........... cee 


317.0 
475.0 


65.0 


105.0 


1.0 


102.0 


103.0 


55.0 
51.0 


11.0 


69.0 


5.0 


17.2 


20.0 


Average 
1948-52 


Average 
1953-57 


Average 
1958-62 


128.4 


104.6 


1.2 


2.8 


2.4 


2.4 


1.0 


114.2 
87.9 


13.4 


72.2 


5.2. 


35.0 


30.4 


144.6 


235.4 


0.8 


6.4 


4.7 


5.6 


3.1 


135.8 
79.0 


* 45.2 


49.8 


7.4 


68.6 


40.5 


221.9 


242.4 


2.3 
33.3 


0.2 


19.9 


3.8 


16.3 


4.9 


147.1 
67.6 


16.6 


35.1 


5.8 


67.5 


39.0 
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1958 1959 1960 1961 1962 1963 1964 
Thousand metric [008 6.06. enna 
\ 
1 
956.0 | 1 057.0 | 1 128.0 | 1127.2 | 1 304.0 1 402.3 1 501.0 
613.4 574.0 554.0 554.1 547.4 539.3 522.4 
| 
178.2 207.6 209.8 227.0 240.0 241.0 296.0 
474.0 511.0 505.0 523.0 541.4 506.1 582.2 
37.6 45.9 45.1 44.2 48.9 52.9 54.4 
476.0 544.4 593.7 619.7 668.1 742.5 637.8 
657.0 797.5 | 1019.5 | 1 354.9 | 1 712.7 1 772.0 2 414.2 
| 
591.0 645.0 691.0 681.1 767.3 847.2 847.0 
391.0 345.0 329.0 330.7 350.5 330.6 319.7 
84.0 102.0 96.0 98.8 104.7 95.8 121.1 
178.0 196.0 192.0 207.7 211.1 197.5 204.7 
if 
5.0 7.0 7.0 8.0 9.0 9.0 11.0 
214.0 229.0 214.0 208.8 243.8 199.8 190.2 
250.0 222.0 228.0 280.0 232.0 296.6 412.0 
3.0 2.0 2.0 2.0 2.6 5.8 10.0 
13.4 35.0 45.0 32.1 41.0 43.9 55.3 
0.2 0.1 0.2 0.2 0.3 0.2 0.9 
9.0 19.0 21.0 25.3 25.3 18.6 20.5 
41 41 4.0 3.7 3.0 5.0 5.3 
5.0 8.0 35.4 17.9 15.3 31.7 41.0 
4.0 7.4 4.5 4.9 3.7 3.4 4.2 
148.0 140.0 147.0 142.5 157.9 159.4 196.7 
74.0 71.0 68.0 | 65.3 59.9 70.0 61.4 
14.0 14.5 16.6 19.4 19.0 22.8 24.5 
49.0 46.0 30.0 24.2 26.4 31.2 42.8 
5.0 7.0 6.0 4.5 6.6 7.2 7.7 
| 
51.0 82.0 | 81.0 61.6 61.9 130.3 87.4 
29.5 46.3 34.0 38.8 46.2 54.3 60.9 
i 


ANNEX TABLE 10. - VOLUME OF WORLD AND REGIONAL EXPORTS OF FISHERY PRODUCTS! (continued) 


OCEANIA 


Fresh, chilled or frozen fish............. 


Dried, salted or smoked fish............. 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, etc... ... eee eee eee ee 


Fish products and preparations, whether or 
not in airtight containers............005, 


Crustacean and mollusk products and 
preparations, whether or not in airtight 
CONLAINEPS Looe cece eens 


Oils and fats, crude or refined, of aquatic 
animal Ofigin ..... ccc cee eee cence renee 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin... 0.6... cee 


Latin AMERICA 


Fresh, chilled or frozen fish... 


Dried, salted or smoked fish. ..........65 


Crustaceans and mollusks, fresh, frozen, 
dried, salted etc... . 6c cece ccc eee eee 


Fish products and preparations, whether 
or not in airtight containers............. 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
LAINGPS Coke eee ete teens 


Oils and fats, crude or refined, of aquatic 
animal Origin cc... cece cece cece eee eee 


Meals, solubles and sirnilar animal feedstuffs 
of aquatic animal origin... ... ccc eee 


Far East? 


Fresh, chilled or frozen fish. .... 0... cease 
Dried, salted or smoked fish............ 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, ete... cece eee 


Fish products and preparations, whether or 
not in airtight containers............008- 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
CAIMNGrs Coc cee ee eens 


Oils and fats, crude or refined, of aquatic 
animal origin... .. cece eee eee eee eee 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin. ...... 6c. eee eee 


Near East 


Fresh, chilled or frozen fish............- 
Dried, salted or smoked fish...........6. 


Crustaceans and mollusks, fresh, frozen, 
dried, salted, CtC..... cece cece eee eee 


Fish products and preparations, whether or 
not in airtight containers........... 000 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
Fa 


Oils and fats, crude or refined, of aquatic 
animal Origin ..... cece cece cece e eens 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin... ccc. cece eee 


Average | Average | Average 

1938 | 4o4a-62 | 1953-57 | q9sean | 1958 1959 1960 1964 1962 1963 1964 
eee eee eee Thousand metric tons 6.6.66 cece nee 
2.0 3.0 3.0 3.4 3.0 4.0 4.0 3.0 3.0 3.2 4.0 
0.2 1.7 3.6 4.8 4.0 4.0 §.0 5.0 | 6.0 6.0 7.0 

| 
_ 1.4 — 

0.4 3.4 16.4 14.0 19.0 15.0 17.0 11.8 8.0 4.0 5.3 
~— — 0.2 1.0 1.0 1.0 1.0 1.0 1.0 7.0 1.0 
3.0 9.2 17.4 30.1 24.0 37.0 28.0 28.5 33.1 35.6 25.3 
2.0 17.4 29.2 51.4 39.0 | 45.0 52.0 58.9 62.0 60.2 65.5 
— 9.4 | 16.6 18.7 15.0 18.0 17.0 22.8 20.6 18.8 24.2 
ad 3.3 3.4 3.9 3.0 3.0 4.0 5 3.9 4A 5.8 4.5 
33.0 29.8 31.0 95.3 46.0 50.0 79.0 140.4 161.1 153.7 140.6 
~— 21.4 55.2 590.6 158.5 323.7 554.0 774.2 | 1442.8 | 4 138.7 1 (585.4 
53.8 34.1 106.2 213.6 455.8 496.0 213.0 223.5 280.4 294.6 375.6 
126.0 75.0 86.8 62.9 75.0 70.0 60.0 62.4 47.3 47.0 38.3 
6.0 24.2 30.8 33.8 32.0 34.0 33.0 34.5 35.6 43.7 65.0 
94.0 24.4 75.4 130.1 135.0 139.0 127.0 110.7 138.6 139.6 155.7 
13.0 4.8 10.2 22.4 19.0 23.0 22.0 23.0 25.0 25.0 25.0 
26.0 74 49.8 110.6 110.0 106.0 108.0 414.9 113.9 172.9 107.8 
31.0 3.8 7.0 22.0 26.0 30.4 11.0 13.0 30.0 15.0 19.0 
14.0 4.0 13.4 10.2 10.0 7.0 12.0 13.0 9.0 9.2 11.2 
5.0 9.6 12.4 6.1 6.0 5.0 7. 7.7 4.7 6.6 7.2 
2.0 _ 1.0 1.0 2.9 5.4 3.8 3.5 
1.0 1.2 3.8 1.3 3.0 1.0 1.0 0.7 0.7 0.6 0.4 
oo — — 0.7 0.5 0.8 1.1 0.9 —_— — — 
—_ 0.8 0.6 0.4 0.1 0.4 0.3 
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ANNEX TABLE 10, - VOLUME OF WORLD AND REGIONAL EXPORTS OF FISHERY PRODUCTS? (concluded) 


AFRICA 


Fresh, chilled or frozen fish. .........00. 
Dried, salted or smoked fish............. 


Crustaceans and mollusks, fresh, frozen, 
dried, saleed, etc... ccc ccc eee eee 


Fish products and preparations, whether or 
not In airtight containers. .... 6... cece 


Crustacean and mollusk products and prep- 
arations, whether or not in airtight con- 
tainers 


Oils and fats, crude or refined, of aquatic 
animal origin co oc. cc ccc cc eee 


Meals, solubles and similar animal feedstuffs 
of aquatic animal origin... 6... 


193g | 4yenage | Aycsage | Average | tos | 4959 | 1960 | 1961 | 1962 | 1963 | 1964 
SN Thousand metric tons 0.0.60 c cee eens 
{ i 
40) 87} 18.0; 326] 22.0] 26.0) 31.0) 336] 80.7) 47.3] 31.2 
24.0} 36.6) 4.8) 49.3] 54.0] 48.0} 45.0] ss.9| 44.0) a.2] 40.5 
20; 34) 4.8 67; 5.0) 70; 70] 76] 7.3 8.5 8.5 
16.0) 61.4} 79.2} 108.8) @5.0/ 92.0] 117.0] 131.6] 118.7, 99.8] 136.9 
20; 29} 24/ o8| 0] 10) 4.0) 02] 09 0.9 0.9 
6.0] 15.5] 28.8) 54.7) 31.0] 54.4] 59.3] 65.0; 640} 50.0] 65.2 
9.0] 49.9} 128.9] 207.8| 188.0} 167.0] 187.0} 240.0; 287.0] 263.0} 332.0 


Excluding China (Mainland). Data for 1965 not yet available. 
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ANNEX TABLE 11. ~ VOLUME OF WORLD? AND REGIONAL TRADE IN FOREST PRODUCTS 


| 
Unit Average 1954 | 41955 | 1956 | 41957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 (Prelim 
a en | | inary) 
Ce tence eee eee tae wees AiMion Units oo ccc ccc cece nee eenees 
Exports ! | 
Worip i 
Pulpwood ........ cece eee mm? 9.3 8.5 10.9 10.6 410.3 8.5 9.0 10.38 13.4 12.4 41.7 13.4 13.9 
Coniferous logs .......... ” 2.4 1.7 1.8 1.8 264 2.8 3.3 4.2 5.9 6.4 8.6 9.9 10.3 
Broadleaved fogs ......... ” 3.4 5.9 7.0 7.7 8.4 9.4 11.9 13.3 14.0 14.2 17.4 17.5 18.0 
Sawn softwood ........... ” 23.4 29.1 32.0 28.1 30.4 29.7 32.3 36.3 36.3 38.2 GAG 43.9 42.9 
Sawn hardwood .......... ” | 2.5 340) BF | 3.4 3.5 3.5 3.9 45 AD 4.3 44 5.0 5.3 
Plywood and veneers ..... ” i 0.5 1.0 4.2 1.1 4.3 1.4 2.0 1.8 1.9 2.2 2.5 344 3.3 
Fibreboard ........ 0.00006 t 0.3 0.4 0.5 0.6 0.7 0.7 0.8 0.8 0.9 0.3 1.0 464 41.1 
Mechanical woodpulp ..... ” 1.0 4.2 1.2 1.3 1.3 1.4 1.2 1.3 1.3 1.2 1.3 1.4 1.4 
Chemical woodpulp ....... ” i 4h 5.7 6.3 6.5 6.6 6.6 7.3 B.4 8.5 9.0 40.1 41.0 41.0 
Newsprint ...........0005 ” } 5.4 6.2 6.6 | 7.0 6.9 6.8 7.0 7.5) 7.7 75 7.3 8.5 9.0 
Other paper and paperboard ” 2.0 2.8 3.1 | 3.2 3.5 3.5 4.0 4.5 5.0 §.2 5.9 6.8 7.3 
| 
EUROPE 
Pulpwood .... 6... cee eee m? 3.53 4.4 5.74) 5.20 5.12 4.20 4.68 5.92 7.34 5.56 5.10 5.78 5.85 
Coniferous logs .......... ” 1.71 0.99 0.96 0.75 0.79 1.04 1.11 4.44 1.47 1.341 1.341 1.30 1.17 
Broadleaved logs ......... ” 0.42 0.56 0.77 0.68 0.68 0.60 0.79 | 1.04 0.93 0.93 0.92 0.98 4.02 
Pitprops .....0. cc. cece e ee ” 3.00 2.44 2.99 | 3.01 3.41 2.60 2.09 1.84 2.05 1.53 14.25 0.97 0.76 
Sawn softwood .........65 ” 12.64 14.76 15.28 13.90 14.77 13.60 | 15.07 17.19 16.27 16.33 16.83 17.85 16.66 
Sawn hardwood .......... ” 0.83 1.16 1.30 1.08 4.49) 4.49) 14.25 1.66 1.58 1.63 1.69 1.83 1.92 
Plywood and veneers ..... ” 0.30 0.54 0.60 | 0.49 0.56 | 0.51 0.65 0.76 0.73 0.76 0.85 0.97 1.03 
Fibreboard ..........cceee t wae 0.37 0.46 0.48 0.54 | 0.57 0.67 0.75 0.77 0.81 0.88 0.94 0.90 
Particle board ..cccececees no webs . | 0.06) O44] 045} 0.419] 0.24) 0.28) 0.37 0.53 
Mechanical woodpulp ..... » | 0.72} 0.95 0.99] 1.08) 1.02 | 0.88) 0.93} 4.40) 1.06) 0.97) 4.05] 14.45 1.12 
Chemical woodpulp ....... m4) 2.79 | 342) 3.69 | 3.89} 3.87) 3.93) 4.40) 4.78) 4.56 4.88) 5.44) 5.96 5.87 
Newsprint ...ccccsceeceee » | 0.87) 1.01] 442) 1.30) 1.29 1.34/  4.36/ 1.56) 1.66) 4.67) 1.76) 1.94 2.06 
Other paper and paperboard ” | 4.49) 2.21) DAP) 2.44!) 2.68) 2.60) 2.95] 3.37] 3.69) 3.87) 4.35 | 4.92 5.18 
P| | 
U.S.S.R. 
Pulpwood s....s.s2seseees in? 0.06 —| 0.55} 0.53} 0.59) 0.82) 4.48) 4.59) 2.33) 3.26] 3.50) 4.05 4.15 
Coniferous logs .......... ” 0.09 0.06 0.12 0.24 0.65 0.99 1.14 1.50 1.83 2.45 2.63 3.22 | 3.25 
Pitprops 2.0.0... eee ees ” 0.29 0.78 0.84 0.64 0.82 0.99 0.89) 1.114 1.00 1.20 1.40 1.39 | 1.50 
Sawn softwood .......e eee ” 0.82 41.74 2.33 | 2.21 3.46 3.63 4.38 | 4.98 5.20 6.00 6.53 7.68 7.70 
Plywood 22... ce cece eee ” 0.05 0.06 0.09 0.05 0.10 0.114; 0.42; 0.13 0.13 0.44 0.15 0.18 0.19 
Chemical woodpulp ....... t 0.06 0.19 0.14 0.15 QO.45 ) 0.22 0.20 0.24 0.27 0.27 0.25 0.26 0.26 
| 


NortH AMERICA 


Pulpwood ....+secseeeeeee m? 5.68) 4.37) 4.50] 4.69] 4.59] 3.29) 2.91) 3.42) 3.47) 3.20] 2.88) 3.44 3.44 
” 0.33; 0.60) 0.71] 0.70! O.54} 0.60] 0.79; 1.00) 2.28) 2.24) 433) 4.85 5.25 
” 6.23) 0.25| 0.22) 0.26] 0.25] 0.27) 0.24) 0.34) O31] 0.40] 0.44] 0.38 0.45 
” 8.41} 11.45 | 12.60] 10.81 | 10.22) 10.76 | 11.38) 12.55] 43.28) 14.50] 16.68) 17.36) 17.43 
” 0.60) 0.46| 0.63] 0.61) 0.57] 0.53) 0.64) 0.62} 0.55] 0.60; 0.59) 0.69 0.74 


Plywood and veneers ..... 21 0.29 0.34 0.45 0.47 


0 
Mechanical woodpulp ..... t 0.22 0.24 0.23 0.26 0.29 
Chemical woodpulp ....... ” 1.53 2.16 2.48 2.37 2.41 2.27 2.59 3.18 3.45) 3.60 4.09 447 4.53 
5 
0 


Coniferous logs .......... 
Broadleaved logs ......... 
Sawn softwood .........5- 
Sawn hardwood .......... 


84 5.68 5.74 6.29 6.60 


Nowsprint ........ eee eee 
99 1.05 1.22 1.57 1.76 


Other paper and paperboard 


OCEANIA 
Coniferous logs .......... m? _ | — —_ ~e 0.04 0.15 0.14 0.27 0.29 0.29 0.36 0.36 
; | | | 
LaTIN AMERICA | | : | | | i 
| } | i | i | 1 

Pulpwood ....eceeeee teens mt | | = 005018 | 0.24) 0.48) 0.26) 0.34) 0.24) 0.41 0.39 
Broadleaved logs ......... » | 9.401 0.36) 0.40] 0.489, 0.37 | 0.39 | 0.28 | 0.3f; 0.35; 0.31} 0.30) 0.27 0.27 
Sawn softwood .........05 ” 4.25 | 4.30 | 1.60 | 0.99 | 1.75 | 4.44 |) 4.22) 1.26) 4.37) 1.06) 14.07) 0.77 0.75 
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ANNEX TABLE 11. — VoLUME OF worLD? AND REGIONAL TRADE IN FOREST PRODUCTS (continued) 


Far Eastt 


Broadleaved logs ......... 
Sawn hardwood .......... 
Plywood 2.0... ....eee eee ae 


All other paper and paper- 
board oo... eee eee eee nee 


AFRICA 


Broadleaved logs ......... 
Sawn hardwood .........- 


Imports 


Europe 


Pulpwood .........ceeeeee 
Coniferous logs ........+. 
Broadleaved logs... 


PitPpropS .....ceecseeeeees 
Sawn softwood .........+- 
Sawn hardwood 


Plywood and veneers ..... 
Fibreboard .....0. cece eens 
Mechanical woodpulp ..... 
Chemical woodpulp ....... 
Newsprint .............4- 
Other paper and paperboard 


US.S.R. 


Sawn softwood ........... 


Sawn hardwood .......... 


Worth AMERICA 


Pulpwood .........-+2e00% 
Coniferous logs ........... 
Broadleaved logs ......... 
Sawn softwood 


Sawn hardwood 
Plywood .........e0ee eee 
Mechanical woodpulp ..... 


Chemical woodpulp ....... 
Newsprint ...........006 
Other paper and paperboard 


OCEANIA 


Sawn softwood ........... 


Newsprint ........66.5005 , 


Other paper and paperboard 


LATIN AMERICA 


Broadleaved logs ......... 
Sawn softwood ..........- 
Chemical woodpulp ....... 
Newsprint .......-.-..00- 
Other paper and paperboard 


Unit Average 1954 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 (Prelim 
inary) 
cee cn ene ene ee en ete n een e ence eeeeeeees Million units 00.0000 ccc cece ee tenn e eben eens 
més 0.76 2.60 2.95 3.57 3.99 4.66 6.54 6.92 | 7.84 8.31 | 10.83 | 10.20 10.80 
” 0.56 0.87 4.05 1.08 1.04 1.05 4.13 1.40 4.24 4.20 1.29 4.51 1.60 
” 0.02 0.18 0.26 0.31 0.39 0.54 0.78 0.54 0.63 0.73 0.94 1.17 1.30 
t 0.09 0.12 0.15 0.14 0.13 0.44 0.20 0.28 0.24 0.25 0.26 0.27 
m? 1.19 2.05 2.54 2.64 3.00 3.38 3.92 4.60 4 Ah 4,43 4.79 5.60 5.15 
” 0.17 0.35 0.38 0.42 0.47 0.57 0.58 0.64 0.58 0.60 0.57 0.70 0.75 
m? 3.73 4.16 6.24 6.03 5.59 5.10 5.59 7.50 9.61 8.82 8.07 | 10.12 40.45 
" 3.56 1.14 1.36 1.23 1.39 4.63 1.87 2.48 2.70 2.77 2.79 2.72 2.67 
” 1.54 2.43 3.27 3.26 3.62 3.91 4.66 5.93 5.95 5.70 6.26 6.96 6.79 
” 3.89 3.05 3.88 3.57 3.66 3.23 2.53 2.47 2.39 2.15 4.83 1.88 1.73 
” 41.21 | 15.93 | 17.421 15.23) 17.561} 16.48| 18.39) 21.79] 21.46 | 22.38] 23.89 | 26.65 25.95 
” 1.25 4.39 1.75 4.58 1.72 1.69 1.77 2.17 2.14 2.04 2.31 2.61 2.74 
” 0.34 0.58 0.69 0.54 0.68 0.68 0.78 4.01 0.97 4.04 4.15 4.39 1.46 
t 0.04 0.27 0.33 0.35 0.42 0.42 0.48 0.55 0.57 0.63 0.69 0.77 0.74 
" 0.72 0.90 4.03 1.06 4.02 0.92 0.95 1.12 4.06 0.97 4.04 4.16 4.24 
. 2.22 3.22 3.66 3.71 3.92 3.93 4,29 5.21 5.18 5.28 6.14 6.65 6.48 
" 0.40 0.75 0.92 4.01 4.13 1.18 1.45 1.37 1.48 4.55 1.61 1.75 1.77 
" 0.84 1.35 1.62 1.58 4.85 4.92 2.22 2.75 3.12 3.39 3.87 4.56 4.90 
m? 0.96 0.78 0.64 0.49 0.42 0.34 0.27 0.21 0.21 0.16 0.11 0.08 0.05 
" 0.02 0.13 0.08 0.15 0.17 0.18 0.22 0.24 0.27 0.27 0.24 0.24 0.23 
m* 4.94 3.66 4.08 4,42 4.18 3.34 3.05 3.42 3.43 3.39 3.08 4.85 4.83 
" 0.90 0.99 0.91 0.90 0.74 0.64 0.75 0.90 0.97 4.21 1.23 1.46 4.60 
" 0.42 0.42 0.54 0.55 0.41 0.33 0.33 0.36 0.22 0.28 0.24 0.26 0.25 
" 5.24) 7.01 8.20} 7.84] 6.79] 7.87} 9.32} 8.97) 9.86] 12.45} 12.41} 11.73 14.72 
” 0.64 0.67 0.87 0.92 0.81 0.83 1.09 0.94 0.83 0.97 0.97 4.00 4.08 
"0.44 0.34 0.46 0.46 0.46 0.55 0.90 0.66 0.73 0.96 1.07 1.34 1.43 
t 0.25 0.22 0.23 0.25 0.21 0.18 0.21 0.24 0.28 0.30 0.31 0,32 0.32 
" 1.71 1.69 1.83 1.93 1.76 1.78 2.06 1.98 2.01 2.34 2.28 2.42 2.60 
" 4.33 4.53 4.68 5.05 4.74 4.43 4.77 4.91 4,96 4.97 4.9 5.40 5.74 
” 0.45 0.21 0.30 0.28 0.24 0.26 0.29 0.26 0.29 0.30 0.28 0.30 0.33 
m?* 0.66 0.54 0.77 0.66 0.65 0.60 0.56 0.70 0.71 0.60 0.58 0.73 0.75 
t 0.16 0.19 0.26 0.23 0.21 0.34 0.22 0.25 0.30 0.20 0.22 0.26 0.29 
” 0.16 0.13 0.14 0.14 0.14 0.12 0.12 0.14 0.20 0.15 0.17 0.17 0.18 
m? 0.34 0.30 0.37 0.41 0.32 0.34 0.24 0.27 0.28 0.23 0.22 0.25 0.25 
” 1.09 1.09 4.48 1.10 1.62 1.42 4.08 1.05 1.32 4.09 1.03 1.17 1.15 
t 0.27 0.50 0.54 0.43 0.45 0.40 0.44 0.40 0.49 0.38 0.41 0.46 0.50 
” 0.36 0.39 0.42 0.48 0.55 0.54 0.52 0.60 0.64 0.58 |} 0.54 0.54 0.55 
” 0.26 0.22 0.27 0.35 0.36 0.36 0.33 0.30 0.31 0.28 0.29 0.34 0.32 
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ANNEX TABLE 11. - VOLUME OF WORLD! AND REGIONAL TRADE IN FOREST PRODUCTS (concluded) 


. Average 1965 
Unit 4948-52 1954 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 (Prelim- 
inary) 
—_ i _ — po terre nee meinem meter soveneat ae 
eee ee ee eee e eens wees Million units. 00 oo cee ene n teens 
Far East? 
Pulpwood ............0005 m# wae 0.02 — —_ — 0.10 0.13 0.19 0.42 0.47 0.49 0.65 0.70 
Coniferous logs .......... " 0.04 0.30 0.11 0.21 0.27 0.60 1.01 4.25 2.68 3.25 4.45 5.51 5.70 
Broadleaved logs ......... ” 0.44 1.99 2.41 2.97 2.84 4.02 5.09 5.65 6.78 8.00 9.61 9.75 10.40 
Sawn softwood ........... ” 0.15 0.18 0.24 0.22 0.34 0.37 0.56 0.37 0.75 0.81 1.04 1.45 4.15 
Sawn hardwood .......... ” 0.17 0.15 0.17 0.13 0.12 0.09 0.12 0.09 0.10 0.40 0.17 0.19 0.20 
Chemical woodpulp ....... t 0.06 0.16 0.12 0.18 0.25 0.43 0.22 0.30 0.38 0.49 0.74 0.77 0.80 
Newsprint ............005 ” 0.14 0.19 0.23 0.24 0.24 0.49 0.23 0.23 0.29 0.24 0.26 0.39 0.35 
Other paper and paperboard ” 0.18 0.31 0.33 0.31 0.35 0.30 0.33 0,37 0.39 0.38 0.42 0.45 0.47 
Near EAST 
if 
Sawn softwood ........... m3 0.38 0.75 0.65 0.52 0.60 0.53 0.65 0.69 0.43 0.72 0.68 0.69 0.70 
All paper and paperboard .. t 0.05 0.09 0.141 0.11 0.12 0.14 0.15 0.16 0.18 0.21 0.24 0.23 0.24 
AFRICA 
i 
Sawn softwood .........05 m2? 4.47 4.24 1.38 4.13 4.23 4.27 4.43 4.28 4.42 4.01 4.42 4.22 4.25 
Sawn hardwood .......... ” 0.25 0.55 0.61 0.50 0.53 0.55 0.45 0.55 0.40 0.30 0.36 0.43 0.43 
Newsprint .........005 vee t 0.08; 0.09) 0.414; 0.43) 0.43) 0.44) 0.44) 0.16] 0.46) 0.43) 0.14] 0.16 0.17 
Other paper and paperboard ” 0.21 | 0.29; 0.31] 0.25; 0.30) 0.81) 0.28] 0.36) 0.36] 0.36) 0.371 0.39 0.40 


1 Excluding China (Mainland). 
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ANNEX TABLE 12A. - WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF EXPORTS OF AGRICULTURAL, FISHERY AND FOREST 
PRODUCTS, BY COMMODITY GROUPS 


Export volume 


WESTERN EuROPE 
Agricultural, fishery and forest products 
Agricultural products. ............... 


Food and feed... 0... cece eee 


Beverages and tobacco 


Raw materials ...........0..00.00. 
Fishery products ..........-00000005 
Forest products ..........6.-..2000. 


NortH AMERICA 


Agricultural, fishery and forest products 
Agricultural products .............0. 
Food and feed ..... 2.2.0... e eee 


Fishery product$ ..........00.000005 
Forest products 2.0... 2.0.0... eee eee 


OCEANIA 


Agricultural, fishery and forest products 
Agricultural products 2.2... .. 2.22020. 
Food and feed oe... eee eee eee 


Beverages and tobacco 


Raw materials ..............0.000. 


Fishery products .............00000. 


Forest products 


Latin AMERICA 


Agricultural, fishery and forest products 
Agricultural products ............006 
Food and feed 


Beverages and tobacco 


Raw materials 


Fishery products ... 


Forest products 


Far East? 


Agricultural, fishery and forest products 
Agricultural products ..............- 
Food and feed ..............22--- 
Beverages and tobacco 


Raw materials 


Fishery products 


Forest products 


Near East 


Agricultural, fishery and forest products 
Agricultural products 
Food and feed 


Beverages and tobacco 


Raw materials 


Fishery products 


Forest products 


rromer  Wyaags | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 4961 | 1962 | 1963 | 1964 (ri 
Sa indices, average 1957-59 = 100 ce ee tte 
Le . Ww | 92 99 98 | 102 | 144 | 120 | 449 128 | 133 136 
65 54 99 | 8B 99 | 100 | 101 142 | 422 | 424 134 133 139 
6 5h 90 86 | 100 98 | 102 | 114 | 124 | 123 131 135 144 
56 51 at 96 97 119 ah 97 | 108 | 100 | 421 121 114 
421 59 a3 104 95 89 116 | 108 118 | 130 142) 113 115 
164 70 90 97 | 97 100 | 102 | 104 | 108 | 413 114 | 118 | 133 
97 7 | 99 95 106) 119 | 419 «| 419 126 137 | 133 
| 
Le Le at 99 103 96 | 101 V7) 122) 119 134 | 153 149 
rf) 19 70 97 | 405 96 99 w20 | 424 | 418 | 134) 457 148 
27 75 a) 9 | (97 97 | 106 | 446 | 127 | 432 | 151 178 | 174 
87 9% | 443 | 104 | 104 | 99 98 103 104 | 100 | 106 | 109 99 
102 85 St | 90 | 437 a9 | | 143 124 74 23 | 102 7% 
77 90 407 | 101 | 96 105 | 100 92 eH 97 145 425 133 
106 | 102 | 100 97 | 104 | 144 | 120 | 124 | 138 148 152 
i 
Le cee 92 97 99 | 92 | 409 106 120 | 121 129 | 432 | 133 
69 a | 92 | 97 | 99 92 | 109 | 106 | 120 | 121 129 132 | 132 
79 87 | 87 107 98 92 110 | #106 | 128 126 142 151 4147 
8 55) 73 a | 92 92 145 134 | 168 | 196 234 | 240 | 239 
61 83 39 90 | 100 92 109 | 106 | 412 | 415 117 | 113 147 
44 42 96 92 | 100 | 101 99 148 104 | 115 110 | 130 439 
46 65 88 106 | 112 | 106 | 403 108 | 1441 158 | 169 
' ) 
wee wee 92 9 | 98 99 106 111 144 | 121 121 146 122 
92 86 93 99 95 99 106 110 | 193 148 119 | 113 120 
96 17 eo | oo 98 103 99 | 410 | 410 | 443 107 | 442 128 
85 96 95 103 95 95 110 | 412 | 440 | 413 124 | 140) 141 
98 79 104 | tt | 83 98 118 | 104 | 428 150 | 1M 123 4134 
M1 42 6 | go] 79 95 | 125 | 467 | 213 265 | 262 | 318 | 259 
4106 83 | 108 | 10h | 92 a9 101 88 89 78 79 
| | 
1 | ; | 
_ _ 98 | 9 | 98 | 98 | ie | ton | toe | tia | a7 | tt | ate 
141 85 | 103 | 102 | 100 98) 102 | 100 | 406 | 109 4143 144 | 110 
208 80 | 106 | 403 107 96 7 W10 | 445 142) 427 | 129 | 424 
87 7 | Bl 401 98 | 105 97 97 | 408 | 4 17 | 109 | 106 
109 93 409 101 | 96 97 107 95 99 | 106 | 104 105 104 
68 28 63 84 | 2 | 406 | 194 | 408 98 120 | 120 | 132 121 
| 7 | 7B 82 96 122 | 123 133 137 169 183 192 
ae | 
i | | | | 
i | 
we | 90) 89) 98 F980 | 412 ttt | 408 147 | 126 | 125 122 
72 75 90) 99 | 98 | 90 | 442 | 110 | 108 | 146 | 426 | 125 | 422 
70 66 82 | 102 | 105 102 98 | 445 | 109 | 435 136 439 | 134 
47 ah 5 87 | 125 | a | gt m5) tia | S69 20 ot 
77 7 93 8 89 | BF 126 | 447 | 106 | 109 | 134 | 129 123 
75 5S | 164 | 187 | 148 | 104 | 78 | 405 126 | 1418 | 105 107 97 
% | 72 84 98 | 119 137 138 184 242 261 276 
if 


ANNEX TABLE 12A. ~ WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF EXPORTS OF AGRICULTURAL, FISHERY AND FOREST 
PRODUCTS, BY COMMODITY GROUPS (continued) 


i 1 
Prowar | Average 1965 
average | 1948.52 | 1985 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | (Pretim- 
inary) 
cee ee eee cee cca eeeeeeee .. Indices, average 1957-59 = 100) 6. ccc cc cece cece cece 

AFRICA 

Agriculcural, fishery and forest products see see 90 98 98 97 105 109 117 124 123 127 |° 130 

Agricultural products............000 58 68 1 96 98 97 104 107 116 123 121 124 127 
Food and feed 63 67 or] 95 95 105 | 401 95 105 116 120 116 W14 
Beverages and tobacco 54 67 90 97 103 92 405 119 127 138 128 136 144 
Raw materials... 0.0.0... c eee 59 73 93 97 oh, 97 110 103 108 99 107 107 107 

Fishery products .........cceceeeees 124 64 85 84 94 98 108 124 143 142 132 152 138 

Forest products 22... ec cece cece eee wee wee 67 76 88 97 115 127 127 129 151 175 172. 

Wor_p * 

Agriculcural products ............00 79 77 88 97 99 97 103 110 116 118 124 128 128 
Food and feed 12... . cece eee 75 72 86 % 99 99 103 110 119 122 1341 14 142 
Beverages and tobacco ............ 74 82 92 100 100 97 103 109 415 119 124 118 120 
Raw materials... 0... cece eee eee 89 93 90 96 101 94 105 109 111 109 111 111 108 

EASTERN Europe AND U.S.S.R. 

Agricultural, fishery and forest products see sae 72 67 92, 92 116 120 142 149 142 138 

Agricultural products sae 72 66 93 90 118 116 141 444 130 116 
Food and feed 12... . cee eee ee wee tee 64 55 92 87 121 112 149 157 133 107 
Beverages and tobacco ............ eee es 61 86 a] 93 17 134 121 410 149 153 
Raw materials oo... cece cece eee was ee 102 95 97 97 107 120 124 114 109 127 an 

Fishery products ...............0005 see 34 66 79 72 87 141 173 165 168 182 224 225 

Forest products 76 69 92 99 109 130 142. 164 180 205 209 

Wor.p* 

Agricultural, fishery and forest products wee sae 89 95, 98 97 105 111 118 121 127 132 

Agricultural products ...........0005 see wee 87 95 99 97 104 110 417 119 124 127 
Food and feed ....... ccc cece eee sae aes 84 93 98 98 104 114 124 125 1H 138 
Beverages and tobacco ............ sae sae 92. 100 99 97 103 110 115 19 122 119 
Raw materials wee eT 96 101 94 105 110 112 109 111 112 see 

Fishery products .. 60 83 92 92. 100 108 111 118 130 132 146 142 

Forest products eee 96 4 97 96 106 118 122 126 139 151 153 

i \ 

Export value | 

WESTERN EUROPE 

Agriculeural, fishery and forest products sas ees 93 95 104 98 99 110 115 Vi7 131 144 150 

Agricultural products ............008 30 63 89 Ez! 163 98 99 109 415 | 418 138 148 158 
Food and feed ..... cc cece cece eee 29 62 90 90 103 97 100 112 116 418 137 150 162 
Beverages and tobacco ............ 35 58 82 87 99 115 87 oF 109 415 146 454 152 
Raw materials 45 74 92, 110 4 84 103 102 109 116 136 118 103 

Fishery products 126 66 a5 95 98 99 103 104 144 123 426 144 162 

Forest products 102 104 107 96 98 114 117 114 121 138 135 

Nort AMERICA 

Agriculcural, fishery and forest products see ee 84 401 105 96 99 12 118 11s 129 150 447 

Agricultural products ...........0005 22 95 76 402 108 | 96 96 114 123 118 134 158 454 
Food and feed ........ cc cece eee 14 92, 75 103 99 7 104 110 126 431 152 {81 179 
Beverages and tobacco ....... eee 38 72 102 94 162 99 99 108 411 108 115 420 410 
Raw materials 42 115 66 104 145 90 65 131 117 73 78 9% 69 

Fishery products 122 73 90 93 93 102 105 99 93 97 114 135 148 

Forest products ..... 0.0... cece eee eee tae 102 101 1060 95 105 410 109 110 419 133 140 
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ANNEX TABLE 12A. ~ WoRLD AND REGIONAL INDICES OF VOLUME AND VALUE OF EXPORTS OF AGRICULTURAL, FISHERY AND FOREST 
PRODUCTS, BY COMMODITY GROUPS (continued) 


7 
- 1965 

Prewar Average | 4955 | 4956 | 1957 | 1958 | 4959 | 41960 | 1964 | 1962 | 1963 | 1964 |(Prolim- 

average | 1948-52 inary) 

bees eee ee ee eter eee sees Indices, average 1957-59 = 100 2.0.6 ccc eee 

OCEANIA 

Agricultural, fishery and forest products ae tae 95 98 110 85 105 402 412 113 134 147 135 

Agricultural products ............... 29 | 93 95 99 111 85 105 102 112 113 134 147 135 
Food and feed .............200005 35 85 95 100 95 89 117 108 126 125 151 169 163 
Beverages and tobacco ............ 25 52 78 73 83 4105 142 112 122 135 165 186 164 
Raw materials ........ 02. eee eee 23 100 96 98 126 81 93 97 99 103 119 127 109 

Fishery products .............0-005. 5 38 79 86 103 97 100 112 108 143 132 154 180 

Forest products ...........0..0000ee tae nee 44 64 : 88 | 100 109 104 98 102 135 153 165 

LATIN AMERICA 

Agricultural, fishery and forest products wee aes 102 105 105 99 96 100 102 106 116 122; 124 

Agricultural products ............... 26 92 103 106 105 99 96 99 100 103 113 119 122 
Food and feed ............000000 30 90 85 87 104 100 96 103 103 106 128 137 139 
Beverages and tobacco ............ 17 87 113 119 109 98 93 94 88 87 88 102 104 
Raw materials ...........0.0. 00008 40 114 127 127 97 99 104 103 129 145 144 119 124 

Fishery products .............00000 43 33 52 70 77 96 126 136 172 252 258 309 265 

Forest products 2.0... 0. cece e eee tee see 120 94 412 99 88 85 93 84 83 71 74 

FAR EAst ® 

Agricultural, fishery and forest products ee vee 103 99 99 94 107 110 103 106 114 415 109 

Agricultural products ............... 45 97 109 102 102 93 105 108 100 100 107 108 100 
Food and feed ............000000 60 96 98 99 105 96 99 107 107 107 139 147 129 
Beverages and tobacco ............ 34 72 96 103 101 105 95 96 97 97 103 99 96 
Raw materials ..........2....00008 40 109 122 104 99 86 115 415 97 96 87 85 82 

Fishery products ........0...000000e 48 28 55 80 | 82 107 110 108 106 145 135 146 148 

Forest products ............0 00 eeu ae 71 79 84 94 122 430 134 144 176 4182 192 

NEAR EAst 

! 

Agricultural, fishery and forest products tee ee 93 98 110 92 98 104 98 101 113 415 116 

Agricultural products ............... 28 | 1 93 98 110 92 98 404 97 101 113 114 115 
Food and feed .............0.000. 30 73 82 109 109 102 89 : 104 103 131 142 145 145 
Beverages and tobacco ............ 21 65 84 ot 131 85 84 63 73 j 85 67 84 81 

H 
Raw matarials .........0..0000000, 29 104 100 96 106 90 105 114 99 | 92 111 108 111 
Fishery products ............0..000, 27 44 77 97 107 97 95 105 121 118 117 134 133 
Forest products ..........-.00 cece see] tee 85 78 87 97 117 136 133 181 237 244 261 
| 
| 
| 
AFRICA | 
| 

Agricultural, fishery and forest products ate reed 93 95 98 102 100 4101 104 107 115 120 115 

Agricultural products ............... 19 72 95 96 98 102 99 99 101 104 111 113 409 
Food and feed ................... 23 71 92 100 | 99 103 oF 93 403 110 121 116 412 
Beverages and tobacco ..........., 15 3 63 | 94, 89 | 95 106 99 | 400 | 98 | 103 100 110 4108 

i i 
Raw materials ......... 000. c eee 23 | 100 . {03 | 107 105 92 103 407 107 96 | «(124 417 107 
Fishery products ...............000. 18 63 83 87 98 98 = 104 414 134 128 123 146 136 
Forest products ...............000., see _ 70 78 90 104 110 133 140 141 174 216 211 
i ' 

Wortp # 

Agricultural products ............... 28 86 94 100 105 96 99 106 | 108 109 122 132 129 
Food and feed ................0., 28 82 86 96 104 98 107 107 415 119 140 154 155 
Beverages and tobacco .........,.. 22 74 101 | 103 | 103 102 95 96 ! 95 | 96 100 108 107 
Raw materials ........0.......000. 34 106 103 | 105 113 88 99°} 411 ' 106 100 107 106 7 
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ANNEX TABLE 12A. - WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF EXPORTS OF AGRICULTURAL, FISHERY AND FOREST 
PRODUCTS, BY COMMODITY GROUPS (concluded) 


Prewar | Average 1965 
average | 1948-52 | 1955 | 1956 | 4957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | (Prelim 
inary) 
eee eee eee eens .. Indices, average 1957-59 = 100 6. ccc ccc een ces 
Eastern Europe ann U.S.S.R. ! 
Agricultural, fishery and forest products | 77 70 96 91 113 117 137 144 149 146 see 
Agricultural products ............008 a a 76 69 96 88 115 113 135 139 142 128 - 
Food and feed oo... eee sae wee 66 57 93 85 121 111 143 153 151 127 
Beverages and tobacco ..........08 wee see] 59 80 92 94 115 131 114 104 156 156 
Raw materials ..... 6.0.0... . cece ee sae 122 105 109 97 94 113 120 108 105 119 . 
Fishery products 2.0.0... . cece cece sae 23 61 78 76 89 135 160 158 156 170 186 196 
Forest products 0.0... 6... cece eee ee wee 81 72 97 98 104 126 140 158 170 202 210 
WorLp * 
Agricultural, fishery and forest products see sae 93 98 103 96 104 108 111 113 125 135 
Agricultural products ............... sae sae 93 98 104 96 100 106 110 411 123 132 
Food and feed 2.2... 6. eee ee sae sae 85 93 | 101 97 103 107 117 121 140 152 
Beverages and tobacco ............ sae see 100 103 103 102 9S 97 96 97 101 110 
Raw materials sae 104 105 113 88 99 111 107 100 106 106 wae 
Fishery products . 55 76 88 92. 104 107 109 415 135 138 156 164 
Forest products 98 97 101 96 103 415 118 119 129 146 149 
fl i 


21938. ~ *Exchiding China (Mainland). ~ * Excluding the U.S.S.R., eastern Europe and China (Mainland). 


ANNEX TABLE 12B. — WoRLD AND REGIONAL INDICES OF VOLUME AND VALUE OF IMPORTS OF AGRICULTURAL PRODUCTS, 
BY COMMODITY GROUPS 


1965 
Prewar | Average | 4ogs | 4956 | 1957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 |(Prelim- 
average | 1948-52 inary) 
Se ee cee cece eee ee ee eens Indices, average 1957-59 = LOO co.cc cece ee 
tmport volume | 
j 

WESTERN EUROPE 

Agricultural products 2... 0.0.0... eee 88 75 89 97 101 97 102 106 108 113 114 115 118 
Food and feed ............005 oe 85 73 86 97 98 98 104 107 109 116 119 119 127 
Beverages and tobacco 83 69 91 93 100 101 99 109 114 120 119 122 124 
Raw materials .. 6... cece eae 96 83 96 98 108 92 99 103 101 100 100 99 95 

North AMERICA 

Agricultural products .............6- 79 99 93 96 95 97 | «108 101 106 415 113 104 107 
Food and feed ........ 0... eee 73 77 81 83 89 105 106 103 109 121 124 105 110 
Beverages and tobacco .........00. 65 95 92 100 98 95 108 106 112 117 415 412 411 
Raw materials ..... cc. cece ee eens 126 147 117 110 100 88 112 88 88 95 91 85 89 

i ! | 

OCEANIA | 

{ 

Agriculeural products ....... 60. c eee 49 75 98 94 99 104 97 98 96 93 i 102 104 109 
Food and feed ........ 6... cece 44 68 87 94 100 105 95 97 103 107 115 115 119 
Beverages and tobacco .........06- 57 76 98 1 101 101 99 101 102 91 97 94 100 
Raw materials 0.0.0.6... ccc cee 46 81 111 97 94 109 97 96 78 80 93 106 4113 

Latin AMERICA 

Agricultural products. 49 76 90 8s 99 103 98 102 106 412 122 129 129 
Food and feed ....... cece eee 49 | 73 87 83 97 102 104 102 106 415 122 132 131 
Beverages and tobacco ..........6- 7S 104 95 94 107 110 83 95 109 102 116 112 118 
Raw materials 6.0.6... eee eee ee 30 80 102 95 104 102 94 105 103 103 425 122 120 
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ANNEX TABLE 12B. - WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF IMPORTS OF AGRICULTURAL PRODUCTS, 
BY COMMODITY GROUPS (continued) 


Far East? 


Agricultural products................ 
Food and feed ...............0005 


Near East 


Agricultural products............0... 
Food and feed ........ 


Beverages and tobacco 


Raw materials 2... .0000.....0.000. 


AFRICA 


Agriculcural products................ 
Food and feed ...............0000. 
Beverages and cobacco ............ 


Raw materials .............0000000. 


WORLD? 


Agricultural products.............0.. 
Food and feed 


EASTERN Europe AND U.S.S.R. 


Agricultural products................ 
Food and feed 


WORLD! 


Agricultural products................ 
Food and feed .........0.0 000000. 


Beverages and tobacco . 


Raw materials 


Import value 


WESTERN EUROPE 


Agricultural products 
Food and feed 


Beverages and tobacco ............ 


Raw materials 


NortrH AMERICA 


Agricultural products 


Food and feed .............0000.. 


1965 
Prewar | Average | age5 1956 1957 1958 | 1959 1960 1961 1962 | 1963 1964 | (Prelim- 
average | 1948-52 inary) 
cece eens .. Indices, average 1957-59 = 100 060s 

82 63 78 94 104 97 102 121 128 122 142 150 156 
77 66 78 92 102 100 98 115 114 115 140 154 161 
73 72 95 108 105 94 101 108 147 165 170 155 144 
1 55 76 97 104 89 410 134 153 132 143 142 148 
28 56 70 85 93 95 114 424 136 14 144 143 150 
23 51 65 85 93 94 412 130 144 145 150 148 154 
54 80 95 87 96 98 106 403 113 120 117 114 123 
24 53 73 4 87 100 113 127 133 4175 159 4188 208 
48 60 86 95 99 94 107 118 128 126 117 124 132 
48 55 82 90 97 92 114 124 130 130 117 423 134 
53 75 99 114 104 99 97 108 120 108 110 117 124 
23 61 94 93 104 100 96 116 130 150 143 154 153 
80 77 88 95 100 97 103 108 112 115 419 119 122 
76 ” 383 93 97 99 104 109 112 118 123 124 131 
23 at 92 97 99 99 102 107 114 119 118 4118 17 
96 86 95 100 105 92 103 107 109 107 108 107 106 

79 81 96 96 109 116 427 124 133 167 

94 86 104 92 107 118 137 133 140 206 

63 78 97 92 114 414 104 110 137 163 

65 75 88 103 109 4114 124 119 120 118 

. 87 94 99 97 104 109 413 116 120 123 

84 92 98 £99 104 109 114 119 425 131 

90 95 99 98 103 107 113 118 119 124 

1 96 103 93 104 108 414 108 110 108 
36 84 95 104 107 96 97 103 101 107 115 124 124 
37 83 88 102 102 96 102 104 104 114 129 133 145 
28 60 95 94 101 106 93 98 98 104 102 113 110 
39 108 110 108 124 89 90 102 96 94 96 100 87 

| 
| 
! 

27 99 402 | 102 101 oF 102 95 93 97 102 104 96 
29 77 77 80 89 105 106 104 104 115 429 109 106 
15 89 114 113 109 97 94 87 86 85 83 100 92 
54 172 134 122 108 79 113 400 84 88 87 86 a4 
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ANNEX TABLE 12B. 


~ WORLD AND REGIONAL INDICES OF VOLUME AND VALUE OF IMPORTS OF AGRICULTURAL PRODUCTS, 
BY COMMODITY GROUPS (concluded) 


OCEANIA 


Agriculeural products.............00. 
Food and feed 
Beverages and tobacco 


Raw materials 


LATIN AMERICA 


Agricultural products...........-.00- 
Food and feed 


Beverages and tobacco 


Raw materials 


Far Easr? 


Agricultural products................ 
Food and feed 
Beverages and tobacco 


Raw materials 


NEAR EAST 


Agricultural products. ...........000 
Food and feed 
Beverages and tobacco 


Raw materials 


AERICA 


Agricultural products..............4. 
Food and feed 
Beverages and tobacco 


Raw materials 


Worip? 


Agricultural products..........02 0005 
Food and feed 
Beverages and tobacco 


Raw materials 


Eastern Eurore anp U.S.S.R. 


Agricultural products 
Food and feed 


Beverages and tobacco 


Raw materials 


Wortp 


Agriculcural products...,.....0.00008 
Food and feed 
Beverages and tobacco 


Raw materials 


Prewar | Average | 1965 
average 194-62 | 1955 | 1956 | 1957 | 1958 | 1959 | 1960 | 1961 1962 | 1963 | 1964 | (Prelim- 
inary) 
Se eee eee cee eee teens .. Indices, average 1957-59 = 100... ccc ccc ccc ccc ccc eee eens 
24 85 109 97 101 103 96 97 87 83 95 99 99 
7 78 87 95 104. 103 93 n 97 101 423 126 425 
24 74 113 90 100 103 98 92 84 Th 79 9 79 
2) 142 129 111 104 102 97 142 73 75 86 99 99 
i 
| 
1 
18 89 97 88 102 102 | 9% 99 100 107 119 130 128 
18 89 94. 85 100 | 104 98 98 102 111 122 135 133 
19 79 100 1 407 | 1142 at 78 80 78 95 101 105 
16 96 120 103 410 | 96 94 119 101 101 123 119 114 
28 80 85 98 409 96 95 114 118 113 138 155 151 
2301 80 31 92, 408 99 | 93 106 104 106 138 162 157 
34 73 | 107 103 98 100 | 103 98 124 140 145 175 154 
37 81 92 111 113 89 98 131 147 125 136 133 138 
f 
13 7m | 80 87 | 103 93 104 114 125 126 143 157 167 
4 70 69 86 103 ca 106 119 132 130 157 173 184 
18 77 116 4 104 97 99 95 99 98 93 98 104 
8 66 84 80 98 96 106 134 440 172 158 192 196 
{ 
18 69 1 99 102 96 101 108 118 113 110 127 135 
18 67 86 96 101 93 106 411 124 117 412 132 142 
20 | 73 400 106 103 108 90 93 96 1 99 107 114 
12 | 84 120 105 116 92 93 130 135 149 139 143 137 
Ta 86 94 100 105 96 98 103 103 106 116 123 124 
34 3 85 95 101 7 101 105 106 113 130 136 142 
23 72 102 100 104 102 94 94 93 95 95 108 104 
40 | 112 i11 110 117 88 95 108 105 100 103 107 98 
84 84 101 95 | 105 113 119 116 132 174, 
95 87 105 1 108 113 128 126 154 228 
63 14 96 95 112 103 90 94 123 153 
| 77 85 98 100 102 116 119 111 111 109 
i 
i i 1 
| | 
| 
| 
: | | | \ | 
i | 98 98 105 96 99 104 104 107 118 128 
| 86 95 | 102 7 101 | 405 108 114 132 144 
100 | 98 104 102 95 94 93 94 97 111 
106 107 14 | a9 | 96 | 109 107 101 104 107 
| i } | 


1 Excluding China (Mainland). - *.Excluding the U.S.S.R., eastern Europe and China (Mainland). 
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Annex Tass 14. ~ REGIONAL INDICES OF AVERAGE EXPORT UNIT VALUES, BY COMMODITY GROUPS 


. ; 1965 
Prewar | Average | oss | 495g | i957 | 1958 | 1959 | 1960 | 1961 | 1962 | 1963 | 1964 | (Prelim- 
average | 1948.52 inary) 
Seen cee eee eee eee ee eee ene Indices, average 1957-59 = LOO coc ccc ccc eee eens 

| 

WESTERN EUROPE ' | | 

} 

Agricultural products. ..........0.065 a7 | 116 100 102 104 98 98 98 94 98 107 111 411 
Food and feed ....... cece eee eee 47 415 99 104 103 99 98 97 93 96 105 109 110 
Beverages and tobacco 58 118 98 89 101 96 103 100 100 114 123 124 132 
Raw materials ........ 0. ee eee eee ee 38 124 109 108 119 93 88 94 92. 90 95 104 90 

Fishery products ......... cece eens 137 10 95 99 400 99 100 100 104 108 110 122 see 

Forest products ......... cece ee ee nee 106 106 107 101 92 95 98 96 96 101 103 

Norte AMERICA 

Agricultural products.............45. 50 119 106 102 103 101 96 96 100 104 100 101 402 
Food and fead ........ eee ee cece ee 53 121 102 104 102 100 97 96 99 100 100 102 103 
Beverages and tobacco .........64- 43 76 90 90 98 101 101 105 107 108 109 110 412 
Raw materials ....... eee eee ee eee 44 138 134 144 108 103 89 94 99 400 96 94 93 

Fishery products ...........0e cece 134 82 84 90 97 97 106 110 105 102 102 109 see 

Forest products ........ec cece eens . 95 98 103 97 160 96 90 89 88 90 94 

OCEANIA 

Agricultural products.............45. 4a | 111 104 104 12 93 96 o7 94 93 104 112 102 
Food and feed .......... eee ee eee 46 98 100 99 97 97 106 103 100 99 106 411 113 
Beverages and tobacco ..........+- 23 92 108 90 89 114 97 85 74 72 76 81 74 
Raw materials 37 123 108 109 126 88 8&6 | 88 89 102 112 93 

Fishery products ... 154 157 83 93 102 94 104 92. 100 111 112 106 see 

Forest products 96 100 401 100 99 99 98 98 98 99 100 

LATIN AMERICA 

i | 

Agriculeural products..............-. i 107 iti 407 4tii 99 90 90 89 86 98 107 102 
Food and feed ............ oe 35 444 99 95 4107 97 96 Od 95 4 4125 125 415 
Beverages and tobacco 20 O41 118 | 416 114 102 84 83 79 76 70 94 91 
Raw materials .......0.eeeeee eee A 143 a7) 44 116 99 86 98 99 95 103 98 4 

Fishery products ....... beeen eee eeee 44 78 81 4 98 101 101 86 88 103 111 114 see 

Forest products 2... 0. cece eee ee eee 113 145 105 99 96 98 93 95 94 92 94 

Far East? 

Agricultural products............006. 39 412 408 101 102 95 103 109 o7 93 95 95 92 
Food and feed ............0 eee ee 31 115 95 95 99 100 102 96 92 95 108 113 107 
Beverages and tobacco ...........- 42, | 415 103 4103 100 98 99 92 88 91 92 cr] 
Raw materials .. AL 449 443 104 404 89 407 124 102, 93 89 83 82 

Fishery products ............eeseeee 134 401 o 96 101 103 97 109 110 120 147 116 a 

Forest products 2.0.0.0... . eee eens 107 103 4102 97 401 405 100 104 102 99 99 

Near East 

Agricultural products..............-- 40 4123 104 112 112 101 88 93 91 85 89 90 93 
Food and feed ................... 45 424 405 114 102 100 97 95 100 99 102 102 107 
Beverages and tobacco ...........- 46 78 100 105 106 101 93 79 70 74 99 105 90 
Raw materials 37 134 105 113 116 101 33 95 92 83 82 83 88 

Fishery products 134 76 48 49 79 90 131 4115 158 174 170 261 eee 

Forest products 413 107 104 99 98 99 97 98 39 96 97 

AFRICA 

Agricultural products see 33 405 404 99 400 105 94 2 - $9 86 93 92 88 
Food and feed ................06. 38 407 10% 106 105 98 97 88 98 94 102, 99 99 
Beverages and tobacco ............ 25 91 105 90 92. 415 93 84 77 75 79 381 76 
Raw materials... 0... 0c. cece eee eee 40 135 109 109 412 95 94 103 99 97 112 109 99 

Fishery products 330 | 108 98 105 104 100 96 91 90 o4 97 97 see 

Forest products | 103 | 103 102 103 95 104 109 109 117 124 424 


+4938. ~ * Excluding China (Mainland). 
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ANNEX TABLE 15. ~ Unrrep STATES: EXPORTS UNDER SPECIAL PROGRAMS IN RELATION Yo TOTAL AGRICULTURAL EXPORTS 


Average | Average | Average 
1942-45 | 1946-52 | 1953/54 1955 1956 1957 1958 1959 1960 1961 1962 1963 1964 1965 
eee ee eee eee cette ee tes Million U.S. dollars. 0066 ccc cnn e eens 
Exports under Public Law 480 
Tithe bocce cece eee e eens —_ — ~~ 265 641 755 752 730 993 853 970 | 4151 1 1 224 867 
Tithe Wo ccc cece ween ee —_ _ — 121 102 71 84 56 79 195 143 174 116 9% 
Title WI (barter) oo... cece — — — 260 373 Qa 65 176 118 181 137 75 123 182 
Title I (donations) .......... ccc e ee — ~ _— 188 186 165 159 107 122 155 178 169 185 160 
Tithe Woo ccc cece cece ee — _ — 1 42 51 99 123 
Total 6.6 ccc cee eee — o —_ 834 1 302 1 235 (71 060 1069 | 1312 | 1 385 | 4 470 | 1 620 | 1 747 | 1 426 
Agency for International Develop- 
ment (AID) programs! .......... 0006 co — — 362 449 318 244 158 157 179 35 11 23 26 
Total special programs ............ 1 341 1 473 527 1196 1751 1 553 1 274 1227 | 1 469 | 1 5641 1 505 | 1 631 1 177011 452 
Commercial exports® ....... 0.0.00 005 415 1 982 2 350 1999 2 419 2 954 2 580 2 722 | 3 355 | 3 466 | 3 526 | 3 953 | 4.577 | 4.777 
TOTAL AGRICULTURAL EXPORTS | 1 756 3 465 2 877 3 195 4170 4 507 3 854 3 949 | 4 824 | 5 030 | 5 031 | 5 584 | 6 347 | 6 229 


eee eee ee tenes PEPCENE oa eee ees 
Exports under special programs as 
percentage of total agricultural ex- 
POPES Coc cece ee eee ee eens 76 42 18 37 42 34 33 31 30 31 30 29 28 23 
Exports under Public Law 480 as 
Percentage of total agricultural ex- 
POMS Coc cece eee eee _ _ —_— 26 31 27 28 27 27 28 29 29 28 23 


* Formerly Mutual Security Act. - * Includes shipments of some commodities with government assistance in the form of export payments, 
short and medium-term credit, and sales of government-owned commodities at less than domestic market prices. 
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ANNEX TABLE 16. — SUMMARY INFORMATION ON RICE PROCESSING IN TaE FAR Easr 


Processing method 


Hand pounding with pestle 


and mortar 


Approximate cost, in US$ 


Yield of processed 
product from raw 
material 


Economics of 
processing 


60-78 percent rice, 22-40 per- 
cent mixture of husk, brokens 
and bran 


Suitable only for milling of 
rice for home consumption in 
remote areas 


Simple hullier ctype mii! 


$560 including electric motor; 
with diesel engine $720. 
Capacity 250kg/hr 


58-63 percent milled rice 
including brokens, 37-42 per- 
cent mixture of husk, brokens 
and bran 


Cheap equipment, low yield 
of edible rice, low value of 
by-product due to admixture 
of husks. Mainly used for miil- 
ing of rice in small lots. Miller 
is generally paid in che form 
of by-product 


Simple huller type mill combine 
ed with primitive parboiling 


3600-800, capacity 
250 kg/hr 


65-68 percent parboiled rice 
including brokens, 32-35 per- 
cent mixture of husk, brokens 
and bran 


Cheap rather efficient equip~ 
ment. Low value of by-prod- 
ucts. Operating cost approx- 
imately 86 percon notinclud- 
ing fuel cost for parboiling 


Huller and cone polisher mill 


$2000 for mill with capacicy 
of 500 kg/hr, including prime 
mover 


65-68 percent milled rice or 
67-69 percent parboiled rice 
if parboiling plant is actached, 
8-10 percent fine white rice 
bran, and 6-8 percent parboil- 
ed bran, approximately 25 per- 
cent husk and losses 


Improved outputs are obtain- 
ed compared with single huller 
type mills. Relatively cheap 
equipment. Operating cost 
approximately $4 per ton of 
paddy 


Japanese self-contained type 
rice mill without parboiling 
plant 


$8 000 without prime mover. 
Power required 20 hp. Capacity 
41 ton of paddy/hr 


Japanese self-contained ctype 
rice mill with parboiling plant 
but without artificial drier 


68-71 percent milled rice, 
9-11 percent bran, 20-22 per~ 
cent husk 


Increased milling yields at 
reasonable cost. Cost of oper- 
ation partly depending on 
cost of spare parts. Based on 
250 days of 8 hr, approximate- 
ly $5 per con of paddy 


$25 000including prime mover 
and boiler 


Up to 71 
rice 


percent parboiled 


Good milling yields at about 
double the milling cost of Jap- 
anese mill without parboil- 
ing planc 


Standard (European) type self- 
contained mill 


$20000 for mill equipment, 
$12 000 for steam power plant, 
or 33 700 for diesel power, or 
$1500 for electric power 


Approximately 62 percent rice 
and brokens, 10 percent rice 
bran, 2 percent small brokens, 
3 percent coarse bran 


Production of high quality rice 
is possible. Production cost 
$3 per ton of paddy 


Standard type rice mills manu- 
factured in Far Eastern coun- 
tries 


$10000 for mill equipmenc. 
For power see above 


makes 
given 


Some of the becter 
approach the yields 
above 


Production cost approximately 
10 percent below those of 
European manufactured mills 


Large-size mills 


$120 000 for machinery includ- 
ing prime movers 


Value of products 2-5 percent 
above those of smaller plants 
of conventional design 


Only justified when mill ean 
be supplied with paddy for 
200 days’ operation for 24 hours 
per day. Operating cost 33 
per ton of paddy 


Mysore parboiling plant wich 
sun drying 


$6 000 for machinery without 
building and boiler. Capacity 
50 tons per day 
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THE STATE OF FOOD AND AGRICULTURE 


SPECIAL CHAPTERS 


In addition to the usual review of the recent world food and agriculture 
situation, each issue of this report from 1956 has included one or more 
special studies of problems of longer term interest. Special chapters in 
earlier issues have covered the following subjects: 


Some factors influencing the growth of international trade in agricultural 
products 

World fisheries: general trends and outlook with examples from selected 
countries 

Factors influencing the trend of food consumption 


Postwar changes in some institutional factors affecting agriculture 


Food and agricultural developments in Africa south of the Sahara 

The growth of forest industries and their impact on the world’s forests 
Agricultural incomes and levels of living in countries at different stages of 
economic development 

Some general problems of agricultural development in less developed 
countries in the light of postwar experience 


Programing for agricultural development 


Land reform and institutional change 

Agricultural extension, education and research in Africa, Asia and Latin 
America 

The role of forest industries in the attack on economic underdevelopment 
The livestock industry in less developed countries 


Basic factors affecting the growth of productivity in agriculture 
Fertilizer use: spearhead of agricultural development 
Protein nutrition: needs and prospects 


Synthetics and their effects on international trade 


